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Vol. XIL Crawfordsville, Ind., January, 1887. No. 1. 

A Revision of the North American Species of Fissidens.^ — I. 

CHARLES R. BARNES. 

After examining critically the North American species of 
Fissidentese, I conclude that the group as elaborated in the 
Manual of Mosses of North America, by Lesquereux and 
James, includes too many nominal species, and that it would 
be better to combine some forms which have been separated 
as poorly defined species. In this revision I attempt to make 
the distmctions between species more nearly equivalent to 
those which the best svstematists demand between species of 
phanerogams. The descriptions of the Manual are neces- 
sarily condensed and are not clearly diagnostic. I therefore 
present complete descriptions so far as material at hand per- 
mits, and embody the most obvious diagnostic characters in 
a synoptical key. I also offer some critical remarks upon 
difficult, doubtful or excluded species. 

For the synonymy of all species occurring in Great Britain, 
I refer to Braithwaite's British Moss-Flora, and supply only 
references to American works and collections. In species 
not British full synonymy is given. 

In description I have substituted leaf -cells for the unmean- 
ing term " areolation," and rhizoids for " radicles." I use 
the terms vaginant lamina^ vertical lamina and inferior lamina 
to designate respectively the sheathing or conduplicate por- 
tion of the leaf, the whole of the vertical bla^e, and the part 
of it below the costa. 

Whenever possible, I include in the descriptions meas- 
urements of the leaf-cells of the vertical lamina and of the 
spores, instead of the indefinite expressions ** large" or 
*' small." Measurements of height are in all cases exclu- 
sive of the fruit. 

« Read before the A. A. A. S., Buffalo meeting, Aug^ust, 1886. 
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2 BOTANICAL GAZETTE. [J^H.^ 

PISSIDBNS Hedwio. 

Fi98iden$ Hedwio: Fund. Mubc. 2. 91. — Scllivant: Mosaes of U. S. 24. — LESti. <fc 

James: Man. 81. 
Dicranum Auct. 

SkUophyUum Db la Pylaie: Dcsv. Jour. Bot. 6. 133. 
Schikophyllum Lindberg. 
Octodieeras Bridbl: Sp. Muse. 1. 162. 
Conomitrium Montaunb: Ann. Scl. Nat. II. 8. 245.— Suluvant: Mosses of U. 8. 25.— Ltsg- 

(& James: Man. 89. 

Plants large or small, simple or branched, gregarious or cespitose, ter- 
restrial or aquatic : leaves distichous, conduplicate below, often equitant 
and clasping, the back produced into a prominent vertical wing with a 
sub-percurrent or excurrent costa ; cells parenchymatous, all chlorophyl- 
lose : flowers monoicous, pseudo-dioicous or dioicous : fruit terminal or 
lateral; pedicel usually long; teeth sixteen, long, deeply bifid with the 
unequal divisions rough, or short and perforate; calyptra cucuUate, 
mitrate or conic ; operculum conic or rostrate. 

Habitat; On the ground, rocks or trees, or in water; in all parts of 
the world but chiefly tropical, not alpine. 

A very large genus of over three hundred described species, repre- 
sented in North America by twenty species, which may be characterized 
and arranged in a fairly natural order as follows : 

§ 1. Bitfissidens Muller : Syn. Muse. 1. 50. — Plants terrestrial 
or submersed but not floating : leaves soft, of one layer of cells. 

* Fruit terminal. 
H- Monoicous, maleflotvers axillary. 
Leaf-cells small, densely chlorophyllose, in distinct rows 1. llmbaiiis. 
Leaf-cells larger, not densely chlorophyllose, nor in dis- 
tinct rows 2. bryolde9. 

H- -I- Dioicous or vionoiccms wUh the nude flowers terminal on a rooting branch 

at the base of tlie female stem, 

■M- Leaf-cells li-2 times as long as wide, large, distinct. 

Plants less ihan 1 mm. high, leaves 2 or 3 pairs . .3. Glosterl, 

Plants 2-4 mm. high, wholly hyaline, leaves 3-5 pairs . 4. hjalinns. 

•«-+ -M- lAif'CeUs almost or quite isodiamelric, often obscure, 

^ Leaves wUh a narrow border y at least on vaginant lamina. 

Marginal leaf-cells not papillose 5. incarriis. 

Marginal leaf- cells papillose. 

Costa percurrent 6. RaTenelii» 

Costa ceasing below apex 7. Garberl. 

^T Leaves without a border. 
Acute, cells densely chlorophyllose, obscurely papillose . 8. Donnellil* 
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Obtuse, cells pellucid, operculum conic . .9. obtusifbliiis. 

Apiculate, operculum with acicular beak . .10. osmundoides. 

^^1[2^t«« with a thick reddish border. 
Plants submersed, rigid 11. roAiliis. 

* * Fruit lateral, 
H- Leaves without a border. 
Obtuse, entire, plants 2-5 cm. high, fruit sub-terminal . 12. polypodioide». 
Rounded at apex, irregularly serrate, 1-2 cm. high, fruit 

sub-basal 13. snb-basllaris* 

Mucronate, regularly serrulate, fruit basal or sub- basal . 14. taxlfolius. 
H- H- Leaves bordered by several rows of paler, often 
incrassate, cells. 
Capsule cernuous, leaf-cells minute . .15. Floridanus.- 
Capsule erect or inclined, flowers dioicous, leaf-cells ob- 
scure 16. declplens. 

Capsule erect or inclined, flowers monoicous, leaf-cells 

distinct 17. adiantoideg. 

g 2. Pacli3rfi80iden8 Muller : Syn. Muse. 1. 45.— Leaves rigid^ 
composed of more than one layer of cells, opaque. 
Plants growing in water or very wet places . .18. grandlfrons.^ 

§3. Octodiceras Bridel: Sp. Musci 1. 162.— Plants aquatic, fili- 
fotm, floating. 
Plants large, much branched, pedicel shorter than the 

capsule * . 19. Jnlianus, 

Plants small, little branched, pedicel longer than the 

capsule 20. Hallianiis.^ 

1. F. limbatus Sullivant : Pac. R. R. Rept. 4. 185. 1. 1. 

LE8QUBREUX : Trans. Am. Phil. Soc. 13. 3.— Mem. Cal. Acad. 1. 7.— Bolander : Cat. 37.— 
Watson : Bot. Calif. 2. 374.— Lesq. & James: Man. 82.— Mitten : Jour. Linn. Soc. 
21.556. 

Coll. : Bull. & Lesq. Musci Bor. Am. 2 ed. 105. 

Plants small, 2—5 mm., yellowish green or in wet places bright green^ 
gregarious: stem simple: leaves on sterile plants 8-12 pairs (on fertile 
plants fewer), oblong lanceolate, apiculate r somewhat acuminate ; bor- 
der hyaline, widening from apex to biise except on inferior lamina, very 
wide at base of vaginant lamina; costa thick, sub-percurrent ; cells small, 
8-12x12/*, arranged in rows, densely chlorophyllose, sub-quadrate, more 
irregular in vaginant lamina, which is one-half to three fourths the length- 
of leaf : flowers monoicous; male gemmiform, axillary ; female terminal: 
fruit terminal; pedicel 6-10 mm. long, flexuous, yellowish-red; capsule 
green, sub-oval, unsymmetric, cernuous ; teeth red, inserted below the 
mouth, much introflexed, deeply split; lid red, conic-rostrate, one-half 
length of capsule; spores 12-16/x, usually 14 /i. 
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Hab.: California; nea.r&An¥reincisco{Bi.gelow,Boland€r); San Gabriel 
and Pasadena (Allen). 

2. F. brjoides Hedwig: Mubc. Frond. 3. 67. t. 29. 

BRArrHWAiTB: Br. Moss Fl. 1. 71. t. lOE.— Sullivant: Mosses U. S. 24.— Lesq. & James: 

Man. 81.— Mitten : Jour. Linn. Soc. 2L 5M. 
Coll.: Drummond: Mnsci Am. L no. 113 In part.— Sullivant: Musci All. no. 185.— 

SULL. A Lesq. : MuscI Bor. Am. 1 ed. no. 82. 

Plants small, gregarious or somewhat cespitose: stems simple or fas- 
ciculate at the base, ascending: leaves 3-many pairs, rather remote, 
lanceolate or oblong lanceolate, abruptly apiculate ; border thickish, pale, 
usually confluent with the excurrent costa; vaginant lamina one-half 
length with broader border, inferior lamina narrowed and decurrent ; cells 
roundish -hexagonal, distinct, 12-16X16-20/1, in vaginant lamina 14- 
20x20-24/1 : flowers monoicous ; male numerous, axillary, gemmiform, 
pedicellate, antheridia few, small; female terminal, vaginant lamina 
of perigonial leaves broadly ovate, erose, that of the pericheetial leaves 
with a broad border : fruit terminal; seta red or purplish, 4-6 mm. long; 
capsule erect, ova^ or elliptical, brown ; teeih cleft one-half length, divisions 
very scabrous; operculum conic rostrate, short, red ; calyptra cucullate ; 
spores 20-26 /i. 

Hab. : On the ground : Canada (Macoun); New York (Barron^ Bsck) ; 
New Jersey (Auatin) ; Columbus and Cincinnati, Ohio (Sullivant) ; Rocky 
Mta. (DrumTnond) ; Sierras (Lemmon). 

Var. cfBspitaiis Schlmper: Syn. Muse. 2 ed. 111. 

Braithwaite: Br. Moss-Fl. 1. 72.— Lesq. & James: Man. 82. 
F. Camavli Mittex : Jour. Linn. Soc. 21. 556. 

Plants 2-3 cm. high, more robust than the species, loosely cespitose 
in broad soft tufts, pale green : stems branching sparsely by innovations, 
interwoven by rufous purple rhizoids: leaves with a prominent border 
ceasing at the minutely serrulate apiculus : capsule pale. 

Hab. : Wet rocks. New River, White Mte., N. H. (Prof. 0. D. Allen). 

J8. F. Closteri Austin: Bull. Torr. Bot. Club 5. 21. 

Sullivant: Icon. Muse. Suppl. 44. t29.— Lesq. <& James: Man. 81.— Mitten : Jour. 

Linn. Soc. 21. 558. 
<;oll: Austin: Muacl App. Suppl. no. 479. 

Plants very minute and almost stemless, less than 1 mm. high, gre- 
-garious : leaves two or three pairs, the lower smaller, broad ovate, the 
lupper two or three times longer; border none ; vaginant lamina ovate, 
^ne-half length, apical lamina narrow ; costa strong, ceasing below the 
Apex ; cells rectangular, more or less irregular at margin and near apex, 
3x15-20 /i, those of the vaginant lamina 14-16X20-40/1 : flowers monoi- 
cous or pseudo dioicous ; male gemmiform, attached to the female by 
rhizoids or separate, antheridium single : fruit terminal ; capsule erect, 
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oblong, tapering gradually to the thick seta 1.5mm. long; operculum 
conic-rostrate, the beak only covered by the conic calyptra ; teetli when 
dry strongly reflexed around the flaring mouth; spores 8-12//.* 
Hab. : On the ground : Closter, N. J. (Austin), 

4. F. hjaUniis Wilson & Hooker : Jour. Bot 1841. 89. t. 2. 

Sullivant: Moeses U. S. 24.— Icon. Muse. 34. t. 21.— Lesq. <fe Jame8 : Man. 84.— Mitten : 

Jour. Linn. 80c. 21. 558. 
Coll. : Sullivant: Muscl. All. no. 180. 

Plants minute, 2-4 mm. high, pale green, whole plant more or less 
hyaline, gregarious : stem simple or branched at the base: leaves 3-5- 
pairs, upper much larger, very thin and soft, oblong-lanceolate, acute, 
entire, bordered by a single row of very narrow elongate cells ; costa 
none ; vaginant lamina less than one-half length ; cells large, 32-48X68- 
l(X)/i, thin-walled, elongate-hexagonal, chlorophyll bodies few: flowers 
dioicous; male unknown; female terminal, two-leaved : fruit terminal; 
seta 1-2 mm. long ; capsule oblong-oval, erect, thin ; teeth closely articu- 
late, cleft to middle ; operculum rostrate, calyptra covering the beak only ; 
spores 14-20 /£. 

Hab. : Rocky ledges at Bank Lick, near Cincinnati, Ohio (Zca, 1839; 
station lost) ; on ground in deep ravines near Painesville, Ohio {Bearddee), 

o. F. incurvas Schwagrichen : Suppl. I, part 1. 1. 49. 

Braithu'aite: Br. Moss Fl. 1. 69. 1. 10 C— James: Trans. Am. Phil. Soc. 13. 109.— Lesq. 

& James: Man. 82.— Mitten : Jour. Linn. Soc. 21. 567. 
Coll. : Sull. & Lesq. : Musci Bor. Am. 2 ed. no. 104.— Austin: Musd App. no. 101, In 

part. 

Plants small, 2-5 mm. high, gregarious or sub cespitose : stem sim- 
ple, slender, ascending: leaves 4-10 pairs, straight or decurved, not 
imbricate, oblong-lanceolate to linear-lanceolate, apiculate ; border nar- 
row, almost or quite wanting at apex, widening at base ; costa percurrent 
or sub-percurrent; vaginant lamina one-half length or more ; inferior lam- 
ina narrowed to the base; cells small, 12-14X14-19 /a, angular-rounded^ 
of the same size but more irregular in vaginant lamina : flowers monoi- 
cous; male gemmiform, at the base of stems from which they sometimes 
separate (pseudo-dioicous) : fruit terminal; seta long, red, flexuous; cap- 
sule thick, oval, erect, cernuous or arcuate-incurved, pale brown ; oper- 
culum prominent, conic-rostrate, red ; teeth not deeply inserted, very 
scabrous; calyptra pale; spores 13-17 /i. 

Hab. : On rooks, especially sandstone ; not rare in Canada and states 
east of the Mississippi river ; collected also in Texas {Hall) and Vancou- 
ver Is. {Macaun), 

Var. minntnliis Austin : Musci App. n. 102. 

F.mintUvlw Sullivant: Musci All. no. 183.— Mem. Am. Acad. n. s. 8. 58. t. 2 A.— 
Mosses U. 8. 24.— Icon. Muse. 37. t. 24.— Lesq. & James: Man. 85.— Mitten : Jour. 
Linn. Soc. 21. 556. 



Digitized by CjOOQIC 



6 BOTANICAL GAZETTE. [Jan., 

Coll.: Hooker <t Wilson: Drum. MuscI Am. II. no8. 39, 40. {fide Sulliv. m8.)-8uLLi- 
VANT : MuscI All. no. 183.— Sull. & Lesq. : Musci Bor. Am. 1 ed. no. 80 In part.— 
Austin : MuscI App. no. 102. 

Plants minute : 1 ram. or less high : leaves narrowly oblong-lance- 
olate, undulate; some or all narrowly bordered: capsule thin, erector 
inclined. 

Hab. : On rocks; widely difttributed in the Eastern States and 
Canada; collected also in California {Mrs, S. R Mann). 

Var. exignus Austin : Musci App. no. 103. 

F. exiguus Sullivant: Mem. Amer. Acad. n. 8. 3. 60. t. 2 B.— Mofses U. S. 24.— Icon. 

Muse. 36. t. 23.— Lesq & James: Man. 84.— Mitikn: Jour. Linn. Soc. 21. 557. 
OOLL. : SuLL. & Lesq. ; Musci Bor. Am. 1 ed. nos. 79, and 80 in part.— Austin : Musci. 

App. no. 103. 

Plants small : leaves without border except on vaginant lamina: cap- 
sule erect or inclined ; operculum conic-rostellate. 

Hab.: On rocks, Canada, central and eastern States; Colorado (fimn- 
degee), 

6. F. Ravenelli Sullivant : Mem. Amer. Acad. n. s. 4. 171. t. 2. 

Suilivant: Mosses U. S. 24.— Icon. Muse. 39. t. 25.— Lesq. & Ja.mes . Man. 85.— MiTTlH : 

Jour. Linn. 8> c. 21. 557. 
Coll. : Sull. & Lesq. Musci Bor. Am. 1 ed. no. 81.— 2 ed. no. 102.— Austin : MuscI App. 

Suppl. no. 481. 

Plants minute, 2-4 mm high, yellowish or dirty -green, gregarious : 
«tem simple: leaves 2-10 pairs,* oblong-lanceolate, acute, minutely-den- 
ticulate ; border none except in the vaginant lamina of the upper leaves 
of fertile stems where it is broad, prominently and irregularly dentate ; 
costa flexuous, hyaline, percurrent; vaginant lamina one-half length; 
inferior lamina tapering, reaching the base; cells very small, 8/jt, obscure, 
round quadrate, minutely papillose, each with about two papillae: flowers 
<iioicou8; male plants very small, with 2-3 pairs of leaves: female plants 
rarely with more than 6 pairs : fruit terminal ; seta 4-5 mm. long, yel- 
lowish ; capsule oval or oblong, when dry urceolate, the cells protuberant ; 
operculum red at base, with a short, inclined beak; spores 10-13/jt. 

Hab. : On damp bricks or on the ground in wet places: Society Hill, 
I^. C. {CuHis)\ Charleston, S. C. (Ravenel); Magnolia, Fla. (/. Donnell 
JSftiUh). 

7. F.Oarberl Lesq. & James: Proc. Amer. Acad. 14. 137. 

Austin : Bull. Torr. Bot. Club 7. 5.— Lesq. & James: Man. 8'> —Mitten : Jour. Linn. 
Soc. 21. 568. 

Plants minute, 1-3 mm. high, bright green, gregarious : stem sim- 
ple, rarely dichotomous: leaves 4-8 pairs, sometimes falcate, oblong, 
■obtuse, rarely short-acuminate, the upper four times longer than broad, 

» Si'LUVANT says (Icon. Muse. 39) : *• 7—15 (18—20 In steiile etema)," but does not figure 
Any plants with more than eight. Cf. Icon. Muse. t. 25, Mem. Amer. Acad. n. ser. 4. t. 2 
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Tiiargin minutely denticulate with doubly papillose cells ; border none, 
except on the lower half of the vaginant lamina of the pericbsetial leaves, 
where it begins abruptly and consists of two or three rows of larger, rect- 
4tngular-rhomboidal cells ; costa flexuous, hyaline, ceasing below apex ; 
vaginant lamina one-half length ; inferior lamina tapering to the base ; 
-cells small, 6-8 /jt, obscure, round- quad rate to round- hexagonal ; flowers 
terminal, probably dioicous or pseudo-dioicous : fruit terminal; seta 
•equaling or exceeding the stems; capsule erect or sub-erect, elliptical, 
pale brown, red at the orifice; teeth densely articulate, rufous at base, 
■divisions yellowish ; operculum conic-rostrate. 

Hab.: On trees, rotten wood, rocks and shells: Florida (Gar6cr, J. 
DonneU Smithy Aiistin), 

^. F. Donnellii Austin : Bdl. Gaz. 4. 151. 

Lesq. <fe James : Man. 85.— Mitten : Jour. Linn. Soc. 21. 557. 
Plants minute, 2-3 mm. high, dark green, gregarious : stem simple : 
leaves 3 or 4 pairs, the lower oblong-ovate, the upper much elongated, 
narrowly lanceolate, crenulate-serrate ; border none ; costa ceasing just 
below apex; vaginant lamina one-half length ; inferior lamina tapering 
and ceasing before reaching base, or reduced to a mere line ; cells small, 
12-16 ;x, angular and irregular, each with a single obscure papilla : flowers 
<lioiciou8, terminal ; antheridia 4-6, paraphysate ; archegonia unknown : 
fruit terminal ; seta very short ; capsule unknown. 

Hab. : Base of a cypress tree in a swamp, Caloosa, Fla. (J. Donnd: 
Smith, Austin). 

•». F. obtnsifoliiis Wilson: Lond. Jour. Bot. (1845) 4. 196. t. 9. 

SuLUVANT : Mosses U. S. 24.— Icon. Muse. 35. t. 22.— Lesq. & James : Man. 86.— Mitten : 

Jour. Linn. Soc. 21. 558. 
Coll. : Sullivant: Musci All. no. 181.— Sull. &Lesq. : Musci Bor. Am. 1 ed. no. 78.— 

2 ed. no. 99.— Austin : Musci App. Suppl. no. 480. 

Plants 'small, densely gregarious, bright green: stems simple or 
branched, sometimes with an innovation just below seta, fertile 1-2 mm. 
high, sterile longer : leaves 4-12 pairs (the fertile stems with rarely more 
than 6), the lower oval, the upper oval-oblong, obtuse, entire; border 
none; costa barely reaching the apex, or vanishing below it; vaginant 
lamina two-thirds length; inferior lamina tapering and ending above 
base; cells pellucid, round hexagonal, distinct, 10-14 /x: flowers dioi- 
cous, terminal ; antheridia 4-6, paraphyses few: fruit terminal; seta 
iight yellow, 2-3 mm. long; capsule thick, oblong, obconic at base; teeth 
short, orange below, divisions hyaline, granulose ; operculum conic, beak 
very short ; spores large, 20-26 /x. 

Hab.: On wet rocks or stones: Holmesburg, Pa. {James); Ohio, 
€incinnati (2>a). Sugar Grove (SuUivant), Clifton, Clarke county, (James) ; 
Oanton, III. (Wdf); Texas (Hall). 
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10. F. osmundoides Hedwig : Sp ; Muse. 153. 1 40. 

Braithwaite : Br. Mo8S-Fl. 1. 78. 1. 11 A.— Sullivant : Moases U. 8. 24.— Lesq. & James : 

Man. 87.- Mitten : Jour. Linn. 8oc. 21. 558. 
Coll. : Drummond : Mnsci Amer. I. no. 112.— Sullivant : Musci All. no. 179.— Sull, &■ 

LB8Q. : Musci Bor. Am. 1 ed. no. 86.-2 ed. no. 109.— Austin : Musci App. no. 104. 

Plants of medium size, 1-6 cm. (rarely even 8-10 cm.) high, more 
or less densely tufted, frequently matted by the brown tomentose rhiz- 
oids, olive- or dark-green: stems simple or branched below: leaver 
numerous, approximate, not imbricated, increasing in size toward the 
apex of stem, sometimes crisped when dry, oblong-lanceolate, serrulate 
especially towards the apex; border none; costa vanishing just below the 
rounded, apiculate apex ; vaginant lamina i-§ length; inferior lamina 
narrowing slightly toward the base, not decurrent; cells large, 12-24 X 
16-32 /z, oval-hexagonal : flowers dioicous, terminal : fruit terminal ; seta 
yellowish to dark-red, }-lcm. long; capsule sub-erect or inclined, light- 
to red-brown, oblong; the conical operculum with its long, acicular, 
straight (rarely bent) beak equaling the capsule ; calyptra plurilobate at 
base ; spores 20-28 ;x. 

Hab. : Common in all situations : Lower Canada, Eastern and Cen- 
tral States; White Fish Bay, Lake Superior (Gillnian); Grandfather Mt. 
(Stdlivant) ; Rocky Mts. {Drummond). 

11. F. rnfnliis Bruch & Schimper: Bry. Eu. Fiss. Monog. Suppl. II. 1. 102: 

Schihper: 8yn. Muse. 1 ed.106.— 2 ed. 120.— Milde: Bry. Siles. 84.— Braithwaite: Br. 

Moss-Fl. 1. 74. t. 11 B. 
F. ventricoBUi Lgbquereux: Mem. Cal. Acad. 1. 7.— Sullivant: Icon. Muse: Suppl. 46, 

t. 30.— Watson : Bot. Calif. 2. 374.— Lesq. & James : Man. 84.— Mitten : Jour. Linn. 

Soc. 21. 556. 

Plants large, robust, 2-5 cm. high, loosely and widely cespitose, black- 
ish below, the young branches dark green: stem erect, branching 
dichotomously at the base, the branches simple or sparingly divided, with 
rhizoids among the leaves : leaves numerous, crowded, somewhat imbri- 
cate, cultriform or scalpelliform, entire ; border thick, reddish, ceasing 
just below the apex; costa strong, percurrent; vaginant lamina J-§ 
length, ventricose, margin flexuous near apex ; inferior lamina tapering 
regularly to the base; cells thick-walled, polygonal, 8-12X8-16^: flow- 
ers dioicous, terminal ; male plants shorter : fruit terminal ; seta shorty 
scarcely exceeding the leaves, thick ; capsule thick, erect, elliptical, pale 
below, reddish above ; teeth erect, coarsely articulated, upper portions 
spirally thickened; operculum short-conic; calyptra cucullate; spore& 
oval, large, 24-32 /i. 

Hab. : On submerged rocks in streams : Mendocino City, Cal. {Bo- 
lander); Silver Creek, C&egon {HaU), 
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Colnmbia College Herbaria.^ 

N. L. BRITTON. 

The botanical collections of Columbia College have been 
accumulating since about the year 1820, a few specimens 
indeed bearing still earlier dates. These oldest were among 
the first plants collected by Dr. Torrey, and were the nucleus 
of the Torrey herbarium. During Dr. Torrey 's connection 
with the College, from i860 to his death, in 1873, specimens 
accumulated very rapidly, but were nearly all classified by 
him and mounted under his direction. In 1874 ^^^ verj- 
extensive collection of the late Professor Meisner, of Basle, 
Switzerland, specially rich in South American, Asiatic and 
Australian species, and supplementing the Torrey herbarium 
to a remarkable degree, together with the herbarium of Dr. 
A. W. Chapman, of Florida, containing nearly all species 
described in the '* Flora of the Southern United States," were 
purchased by Mr. John J. Crooke, of New York, and pre- 
sented to the college. At this time and until about three years 
ago the collections were under the care of Mr. P. V. LeRoy, 
who acted as curator. Nearly all his time was spent m 
mounting the Chapman and Meisner herbaria, and other 
specimens obtained through purchase or exchange. About 
two years since the personal brj^ological collection of the late 
Mr. C. F. Austin was purchased. It contains all of Austin's 
types of mosses and some of his Hepatica*, though unfortun- 
ately the bulk of his hepatological material was allowed to 
leave the country. 

Until the autumn of 1878 the college herbarium was located 
in a building on Madison avenue, which was occupied also 
by several of the professors. This was at that time torn down 
and replaced by a new building erected for the department 
of arts, and the botanical collections were transferred to 
another old building, where they remained until last autumn. 
Neither of these ancient edifices were fire-proof. Indeed, it 
was well known that nothing could save them in case of fire, 
and the utmost anxiety was felt by those who had the preser- 
vation of the vast botanical collections at heart. 

On the completion, last year, of the new library building, 
one of its rooms was assigned to the botanical department. 
Its furniture was completed in November last, and the task 

iRead before the Botanical Club of the A. A. A. S., Buffalo meeting, 1886. 
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of transferring the herbaria was at once begun, and is now 
practically completed, though much work in arranging and 
distributing specimens is yet to be done, and for the first time 
these invaluable scientific collections are secure. It is too 
soon to say that this disposition will be final. It isolates the 
plants from the other natural history collections in the museum 
building on Fourth avenue, and when this shall have been 
extended it may be deemed wise to deposit the herbaria in 
the extension, and thus bring them close lo the museums of 
geology and palaeontology containing Professor Newberrj-'s 
immense collections in pala?o-botany. The present disposi- 
tion makes them absolutely secure from fire, which is a source 
of great satisfaction. 

The room now devoted to the botanical collections is sixty 
feet long, twenty-two feet wide, and sixteen feet in height. 
It is lighted by day through large, high windows at each end, 
by the mcandescent electric light during evenings and gloomy 
weather, being an expansion of the system used throughout 
the library and law school. The herbarium may be consulted 
till ID o'clock every evening throughout the year excepting 
Sundays. The collections, comprising the Torrey, Meisner, 
and Chapman herbaria, Austin's mosses, and a mass of mis- 
cellaneous material, make in all about 175,000 mounted sheets, 
representing not less than 70,000 species, of which some 6,000 
are cryptogams. To accommodate them are 174 running feet 
of cases, seven feet high, so that any specimen may be reached 
from the floor without a step-ladder. The cases are of pol- 
ished oak, handsomely finished and varnished. Each has 
two plate glass doors opening the entire height, secured by 
the Jenks* lock and fitting very closely to exclude dust. There 
are forty-eight compartments to a case, each six inches in 
height in the clear, separated vertically and laterally by one- 
half inch oak boards. This height gives the greatest economy 
of room consistent with stacking the specimens without fear 
of damaging them. In all there are 1,728 compartments. I 
find that on the average each will comfortably accommodate 
about 150 mounted sheets, including genus and species covers, 
and the present cases on this estimate provide space for about 
260,000 sheets, and by crowding, about 300,000. Should the 
herbarium remain in this room and outgrow this number, 
there is space in the upper part of the room for an equal 
number of cases, constructed on those nov^ in place, which 
are strong enough for this arrangement. In the botanical 
arrangement, the sequence of orders and genera of Phanero- 
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gamia strictly follows that of Bentham and Hooker's '^Genera 
Plantarum.*' The arrangement of species is geographical, 
and all the American ones are put in special genus and spe- 
cies covers and placed alphabetically. If there are speci- 
mens of plants native or naturalized m America, from other 
regions, they are put in the same cover as the American speci- 
mens for comparison. American genera of more than four 
species are given species covers and the genus cover dis- 
pensed with ; genera of four or a less number of species are 
placed in a single genus cover. It may be objected that the 
alphabetical arrangement is unscientific, as it destroys natural 
relationships, but the advantage of easy reference overbal- 
ances this disadvantage, and while studying a genus it is a 
small undertaking to group the species temporarily in any 
desired order. The arrangement of genera of the crypto- 
gamous groups is also alphabetical, and the American species 
are similarly distributed. Each second or third compartment 
is supplied with a pasteboard cover, hinged so as to drop 
down over the exposed ends of the sheets. To this is attached 
the name of the order, printed in large, black letters, and the 
names of genera to be found in the compartments. As the 
fronts of the cases are glass, it may be seen exactly where 
any genus is located before opening the door. Alter much 
hesitation it has been determined to unite all the separate col- 
lections into a single great botanical series. This brings all 
the specimens of a kind together, and appears to be the most 
advantageous arrangement. As it is important, however, to 
know the origin of each specimen, each sheet is appropriately 
stamped, and the Torrey herbarium, in particular, is carefully 
identified. 

The botanical library is placed around the walls at one 
end of the room ; it comprises about 2,000 bound volumes 
and an equal number of pamphlets, and is rapidly increasing 
in bulk. Books on general science, such as the American 
yournal of Science^ etc., are on the main college library floor, 
but can be obtained in five minutes through the aid of a tele- 
phone, a page and an elevator. Woods, fruits and miscel- 
laneous botanical material, microscopical preparations, etc., 
are placed in drawers or in wall cases. Large working tables 
in each end of the room complete the equipment. 
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Notes on UmbellifersB of E. United States. I. 

JOHN M. COULTER AND J. N. ROSE. 
(with plate I.) 

Our species of Umbelliferae have always been more or less 
perplexing, chiefly on account of the attempt to discriminate 
them without mature fruit. For this reason, it has seemed 
to us a helpful thing to take up certain Umbelliferas and pre- 
sent characters that can be used with reasonable .certainty. 
It is well known that the best characters are obtained from 
the mature fruit, hence it is safe to give as general advice 
that no attempt be made to determine species of Umbellifer^e 
in its absence. Of course there are certain forms that can be 
recognized without fruit, but the rule holds good. The fruit 
should be examined both as to its surface and transverse 
section, and these taken together furnish reliable characters. 
It hardly needs to be said that the fruit is made up of two 
carpels and that it is superficially marked by more or less 
prominent ribs. Five ribs is the normal number for each 
carpel, one being dorsal (the commissural side being ven- 
tral), two lateral (nearest the commissural side), and two 
intermediate. These ribs may be connected by reticulations 
or not, may be developed into prominent wings or corky 
ridges, or may be suppressed entirely. Secondarj^ ribs may 
also be developed in the intervals between the five primar}' 
ribs. Thin transverse sections should be made as near the 
middle of the carpel as possible, and the varjdng number, 
position and size of the oil-ducts, the outline of the seed 
section, the nature of the pericarp, and the rib sections, will 
be found to furnish most satisfactory characters. In figure 2, 
a indicates the oil-ducts, b the seed section, c the pericarp, d 
the commissural face. Frequently groups of thick-walled or 
smaller cells occur, usually subtending the ribs and even 
indicating their position in the absence of surface appearance. 
These groups, which will probably be helpful in classification, 
may be called *' strengthening cells " for convenience. 

In the following series of notes all the species east of the 
looth meridian will be illustrated, at least by the tranverse 
section of the carpel. 

SANICULA L. — Fruit globular, covered with hooked 
prickles: carpels without ribs, each with 5 oil-ducts (2 ven- 
tral and 3 dorsal) (figs, i, 2 and 3).— One to three feet high, 
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with 3 to 7-parted leaves ; radical long-petioled ; cauline short- 
petioled or sessile ; their divisions sharply cut and serrate. 
Involucre and involucels few-leaved. Flowers greenish or 
yellowish. May to August. 

1. 8. Canadensis L. Spec. 235. Leaf-divisions 3 to 5 : sterile 
flowers comparatively few, short pedicelled : style shorter 
than prickles : oil-ducts mostly large, occupying nearly the 
whole thickness of the pericarp ; seed-section deeply sinuous 
in outline (figs, i and 2). — Common throughout the region. 

2. S. Marylandica L. Spec. 235. Leaf-divisions 5 to 7 : 
titerile flowers numerous, longer pedicelled : style much longer 
than prickles : oil-ducts smaller, in thicker pericarp ; seed- 
section nearly entire (fig. 3). — Common throughout the region. 

OSMORHIZA Raf. — Fruit linear-oblong, long tapering 
at base, deeply grooved at commissure, bristly : carpels with 
5 prominent primary ribs, each subtended by a well defined 
group of strengthening cells, section nearly pentagonal, no 
oil-ducts ; seed-section more or less deeply concave on the 
inner face (figs. 4, 5 and 6). — One to three feet high, with 
aromatic roots. Leaves ternately compound ; leaflets ovate, 
strongly toothed or cleft. Involucre and involucels few- 
leaved. Flowers white. May to June. 

1. 0. longristylis DC. Prodr. iv. 232. Slightly pubescent or 
smooth : styles slender, nearly as long as the ovary (not the 
fruit) : seed-section deeply and broadly concave (figs. 4 
and 5). — Throughout the northern states and westward. 

2. 0. breYistylis DC. Prodr. iv. 232. Villous pubescent: 
styles conical, very short: seed-section less deeply and more 
narrowly concave (fig. 6). — Throughout the northern states 
and southward to N. Carolina. It is a question whether the 
specific name O. dulcis Raf. may not have the prior claim. 
The western O, nuda Torr. has the seed-section still less con- 
cave and strengthening cells less developed and well repre- 
sents a third member in the series as here arranged. 

CONIOSELINUM Fisch.— Fruit oblong, flattened dor- 
sally, smooth: carpels with 5 prominent primary ribs, the 
lateral ones extended into broad wings ; oil-ducts i to 4 in the 
intervals, 4 to 8 on the commissural side ; seed slightly con- 
cave on the inner face (figs. 7 and 8). — One to five feet high, 
sometimes smaller, smooth. Leaves 2 to 3-pinnately com- 
pound, with inflated petioles. Involucre and involucels few- 
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leaved, the former sometimes wanting, the latter awl-shaped. 
Flowers white. August to October. 

I . C. Ganadense Torr. & Gray, Fl. i. 619. Leaflets pinnat- 
ifid : lateral wings nearly as broad as the seed ; oil-ducts 2 
or 3 in the intervals, sometimes i or 4. — Swamps and cold 
cliffs from Vermont to Minnesota and northward, also south- 
ward along the high mountains to N. Carolina, and in Indiana.* 

The discovery of a quantity of fine fruiting specimens has 
enabled us to make a careful examination of fruit characters. 
Bentham & Hooker have referred this species to Selinum, 
which is characterized by single oil-ducts in the intervals ^ 
rarely 2. Their decision, however was based upon imma- 
ture fruit, while our recently collected specimens show 2 and 
3 to be the usual number of oil-ducts in the intervals, some- 
times I, and rarely 4. This fact would put the species in 
Ligusticum as defined by Bentham & Hooker. Its char- 
acters of broad lateral wings, inflated petioles, and pinnately 
compound leaves, however, make it so distinct from our own 
Ligusticums that it seems proper to retain the genus Conio- 
selinum for this species. Possibly Conioselinum Fischeri is 
properly referred to Selinum. C. Canadense, if it could be 
included under Selinum, would belong to the broad lateral- 
winged section Euselinum, but with the oil-ducts of Ligusti- 
cum it must either stand as an intermediate genus between 
Ligusticum and Selinum or these two genera must be merged 
into one. But Conioselinum is more closely related to the 
Angelica group than to the Selinea^. In fact, its broad lateral 
wings and only somewhat prominent dorsal and intermediate 
ribs at once separate it from Selineae and 'include it among 
Angelicese even to a superficial observer, a relationship which 
the minute structure of the fruit confirms. It is a question 
whether it should not be included with Angelica and Arch- 
angelica in a single genus. The only characters which serve 
to separate it from them are the much more dissected foliage 
(which does not count for much) and the absence of prom- 
inent bundles of strengthening cells beneath each rib, espe- 
cially conspicuous unaer the lateral ribs. These characters 
can be made to separate Conioselinum from the other mem- 
bers of the Angelica group, but whether they should be con- 
sidered generic or sub-generic is a matter of doubt. It seems 
best for the present to consider this genus as intermediate in 
its characters between Selineae and Angeliceae. 

^ Botanical Gazette, xi. 338. 
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ERIGENIA Nutt.— Fruit much flattened laterally, nearly 
round, notched at base and apex, thin between the incurved 
carpels, smooth: carpels very thin-walled, with 5 small pri- 
mary ribs; oil-ducts one to several in the intervals, 9 to 11 
on tne commissural side, which is drawn out (neck-like in 
section) into the narrow commissure ; seed-section deeply 
two-lobed on the inner side, longitudinal section semilunar 
(figs. 9 and 10). — Low, diffuse, glabrous, from a deep round 
tuber, in early spring. Leaves ternately decompound, seg- 
ments oblong. Involucels foliaceous. Flowers white. 

I. E. bulbosa Nutt. Genera, i. 188. Span or so high : leaves 
radical except those subtending the imperfect umbels. — ^W. 
New York and Pennsylvania westward into the Mississippi 
valley. 

CRYPTOT^NIA DC— Fruit linear-oblong, flattened 
laterally, somewhat grooved at the commissure, smooth : car- 
pels with 5 small obtuse primary ribs ; a single oil-duct 
beneath each rib and in each interval, 2 to 4 on the commis- 
sural side, which also contains two bundles of strengthening 
cells (in addition to those of the carpophore) besides those 
subtending each rib ; seed-section roundish, slightly concave 
on the inner face (figs. 11 and 12). — One or two feet high, 
smooth. Leaves thin, 3-foliolate. Involucre none; involu- 
cels minute or none. Flowers white. June to September. 

I. C. Canadensis DC. Mem. Umbel. 42. Leaflets large, 
ovate, 2 to 4 inches long, pointed, doubly serrate, lower ones 
lobed : fruit often becoming curved. — Canada to Minnesota 
and south to N. Carolina and Mississippi. — In this species the 
carpellary w^alls have two distinct layers, the outer being almost 
made up of the very broad bundles of strengthening cells, the 
inner composed of a single layer of large parenchyma cells 
set palisade fashion, and in which the oil-ducts always occur 
(fig. 13). This peculiar character, differing from any other 
umbellifer studied, serves to strengthen the position of Cryp- 
totaenia as a genus distinct from Pimpinella, to which Bentham 
and Hooker consider it too closely allied, as in Pimpinella 
there is no such inner layer and the bundles of strengthening 
cells are very small and widely separated. 

Explanation of Plate I. — Fig. 1. Fruit of Sanicula Canadensis. 
Fig. 2. Section of carpel of same : a, oil-ducts ; 6, seed section : c, pericarp; 
d, commissural face. Fig. 3. Section of carjwel of S. Marvlandica. Fig. 4. 
Fruit of Osmorhiza longistjrlis. Fig. 5. Section of carpel of same. Fig. 6. 
Section of carpel of O. brevistylis. Fig. 7. Fruit of Conioselinum Cana- 
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dense. Fig. 8. Section of carpel of same. Fig. 9. Fruit of Erigenia bul- 
bosa. Fig. 10. Section of carpel of same. Fig. 11. Fruit of Cryptotaenia 
Canadensis. Fig. 12. Section of carpel of same. Fig. 13. Section of car- 
pel wall of same. Figs. 1 and 4X2i ; 7, 9 and 11X5; transverse sectionsX 



13X125. 



BRIEFER ARTICLES. 

Death of Dr. Wigand.— By the death of Prof. Albert Wigand, of Mar- 
burg, Hesse, the scientific world has lost a strong and able friend. He 
died in Marburg, October 22d, after a severe illness, at the age of sixty- 
five years. For many years he has held the position of professor of 
botany and director of the botanical garden connected with the univer- 
sity of that place. Being the only professor of botany in the university, 
his work was naturally subdivided ; as director of the garden and lec- 
turer in the pharmaceutical institute and of general botany, he had not 
much remaining time to devote to any one branch of the science, as 
fio many German professors have done. Hence his name is not so well 
known to American scientists. Many of them, however, know him as 
one of the last of the German botanists who may be said to belong to the 
old school. In fact, it was his lot to live during one of the transition 
periods of science, and he was among the few who refused to fall in with 
the general current. He suffered from this more or less by the isolation 
which such conservatism always brings, but in no way did this serve to 
diminish his ardor for his work, or his usefulness in leading others to an 
enthusiasm in the pursuit of truth in a degree which few teachers are 
able to reach. Among the evidences of the former are numerous works 
and papers which he found time out of his busy life as teacher, from time 
to time to publish. In respect to the latter statement it is perhaps enough 
to say that he reckoned among his students such men as Eichler of Ber- 
lin, and Pfeffer of Tubingen. Whatever may be said concerning his 
peculiar views on certain points, it is quite certain no teacher could 
have been more careful and conscientious in presenting them to his hear- 
ers, simply as his own views, in carefully distinguishing between mere 
theories and established facts. Certainly none who ever came within the 
radius of his influence can doubt the sincerity of his character, his devo- 
tion to truth and entire consecration to its interests. — Emily L. Gregory. 

The Genus Iris.— It is well known to botanists that Professor Michael 
Foster, the distinguished physiologist of the University of Cambridge, has 
for several years paid particular attention to the genus Iris, has in culti- 
vation all the species and varieties he has been able to obtain, and has 
carefully studied the principal forms from seedling states through their 
whole development and in critical cases from generation to generation. 
He may be supposed now quite thoroughly to understand the Old World 
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«pecie8 ; and those of North America have not been neglected. But sev- 
eral are still in doubt or obscurity; and few of them, even those of the 
Atlantic States, have been sufficiently studied alive, although this is nearly 
indispensable. Professor Foster, according to the wishes of botanists who 
recognize the need of the undertaking and his unequaled fitness for it, is 
disposed to undertake an elaboration of the species; and he has appealed 
to me for aid in the difficult matter of procuring ripe seeds or living 
roots of certain American species and forms which *are not in his exten- 
sive collection. He particularly wants I. tridentata and I. tripetala from 
the Atlantic side of our continent, I. Hartwegi, I. Beecheyana, I. macro- 
eiphon, as well as two recent species of Watson, L tenuis and I. bracteata, 
from the western portion. For these and for any other rare or local 
forms — for all wild Irises, except our common eastern species — an appeal 
is now made. Seeds and roots contributed to the botanic garden of our 
Cambridge will be thankfully received and cared for, and a goodly por- 
tion promptly transmitted to Professor Foster in Cambridge, England, 
where we may expect them to be fully investigated. For, in a letter to 
me Professor Foster writes, "I do not like to come to any conclusion 
about a plant until I have had it under my eyes alive, and know its whole 
story from seed to seed again. I mean I do not feel that I have really got 
hold of the form until I have done this, though of course one can learn a 
good deal short of that Hence I am anxious to get hold of living plants. 
Your North American forms are most interesting when the morphology 
and geographical distribution are worked together, and in connection 
with the Asian forms." 

Note that seed, to be of any good, should be thoroughly ripe ; and 
that living roots are in best condition for transmission in early autumn. 

Asa Gray. 

On petiolar glands in some Onagraeeae* — At a recent meeting of the 
Academy of Natural Sciences of Philadelphia, Mr. Thomas Meehan 
remarked that stipules were unknown in Onagracefe, but in Ludwigia 
(Isnardia) palustris there were two minute conical gelatinous glands, at 
the base of each leaf, that appeared to be stipular. They existed in series 
of specimens representing the Atlantic and Pacific coast, and from 
Europe, those from California being larger than in specimens from other 
localities. They are found in all the species of Ludwigia and Jussioea 
that he had been able to examine. In these they appeared petiolar rather 
than stipular. In the dried specimens of Circsea a dark spot indicated 
the position occupied by the glands in other species. They mostly varied 
in form and exact position with the species, and only for having been 
wholly overlooked by describers might have afforded some good specific 
characters. The discovery he regarded as interesting, as confirming the 
views of those botanists who had brought Tumeracese, in which the peti- 
olar glands were known to exist, in close relation with Onagracese. 
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In the specimens of Ludwigia palustris, dried to exhibit with this 
-communication to the academy, a single capsule only, cut across for exam- 
ination, projected the seed into his face while the capsule was being 
examined with a lens, indicating a projecting power not before known 
to exist in the species. — T. M. 

The Sqaare Bamboo. — Some of our readers may remember an article 
in Nature jior August 27,1885, giving some account of the square-stemmed 
bamboo, which has recently been brought to light by Dr. Macgowan, who 
€ent a notice of it. and also some living plants, to Kew. It appears to be 
A veritable species and not a monstrosity. Most of what is known about 
it is recorded by Dr. Macgowan, a medical missionary who has long lived 
in China, in the Chinese Recorder, April, 1885 and 1886. "It grows wild 
in the north-eastern portion of Yunnan, on the sequestered mountains." 
Dr. Macgowan last summer sent a beautiful cane made of it, with silver 
mounting, on which the name of Gray is inscribed in Chinese characters, 
and the interesting present reached the botanist to whom it was pre- 
sented on the morning of his seventy-sixth birthday. 



EDITORIAL. 

The Botanical Gazette extends its best wishes to botanists for the 
new year and expects to record a year of unusual activity among American 
botanists. It is a time for good resolutions, and botanists should not be 
behind in this matter. The Gazette has made more good resolutions 
than ever before, but to carry them all out must depend in a large meas- 
ure upon the hearty co-operation of fellow workers. The various asso- 
ciations of this country and our botanical periodicals have brought us 
together in a compactness of organization and friendliness of feeling that 
is the promise of great things. The resolution we would like to have 
^ach botanist make with the new year is to do some good work and see 
to it that none of it goes unrecorded. Our various departments furnish 
Ample room for all forms of communication, large or small, formal or 
informal, and we want botanists to use them. We will try to keep our 
readers abreast of the work in this and other countries, but we want their 
-co-operation in every direction. We would call attention to the depart- 
ment of "Notes and News," and ask all botanists to send us any un- 
published scraps of information they may meet concerning the work 
-or movements of botanists. Among " Open Letters " we would give place 
to any expressions of opmion, or any discussion that may be of general 
interest In short, we welcome all botanists to all departments of the 
-Gazette, excepting the editorial, and even that can be freely discussed in 
-" Open Letters." It is hardly necessary to add that all departments of bot- 
any must feel absolute freedom in applying for space, and no one need 
^^mplain of a failure to obtain a reasonable hearing. 
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Probably no former report of the U. S. Commissioner of Agriculture 
has contained such a hopeful outlook for applied botany as that for 1886. 
Commissioner Colman deserves the credit of having brought this phase- 
of agriculture into prominence as a subject of economic importance mer- 
iting development. His well chosen words in the report regarding the 
study of forage plants, the parasitic diseases of plants, and the biology of 
forest trees, as prosecuted during the past year, and the need of more 
ample provision for their continuance, will meet with the most hearty 
approval of every botanist who is interested in seeing the results and 
the methods of science turned to the service of the cultivator. 



OPEN LETTERS. 



Mr. C. O. Pringle. 

On the twenty- seventh of November for a few hours I had the 
pleasure of the company of Mr. C. G. Pringle, of Charlotte, Vermont, who 
IS on his way home from northern Mexico, where he has again spent the 
summer collecting plants. All who have seen his specimens know that 
he is a prince among collectors. He reports the season as unfavorable 
for his work, though he estimates that he has secured at least 1,000 species. 
Next year he anticipates going on to higher grounds in the same country. 
He thinks it is a rough, dangerous wav to live, some of the time among 
people who would not hesitate to kill him mereljr for his clothes, still he 
IS full of enthusiasm and likes his work. There is a perpetual fascination 
in finding new things as well as in meeting with old friends among his 
plants. Mr. Pringle appeared in good health and spirits. The time 
passed too quickly to near all he had to tell of his journey and his 
acquaintance with botanists in various parts of America. 

Michigan Agricultural College. W. J. Beal. 



Herbarium Case. 

In the herbarium case which was constructed for the Ark. Ind. Univ., 
to facilitate getting genus covers out of the pigeon boles, a two inch auger 
hole was bored in the bottom of each apartment in the center and one- 
half inch from the front. By inserting two fingers beneath the shelf the 
contents of the pigeon hole above are readily raised, and by slipping the 
other hand in, easily removed. This plan works nicely and has the merit 
of not disfiguring the front of the shelves, as the holes can not be seen, 
also leaves all the space on the front for labeling if desired. 

Oronoj Maine, F. L. Harvey. 



Dr. Edward Primer. 

Dr. Edward Palmer has ju^ returned from Guadalajara, Mexico, 
where he has made a large and valuable collection of plants, which he 
will proceed to distribute among his patrons as soon as possible. He ha» 
also collected seeds of economic plants which he believes will be of value 
for cultivation in the arid districts of Texas, New Mexico and Arizona. 

Washington, D, C. George Vasey. 
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CURRENT LITERATURE. 

House Hants as Sanitary Agents/ o;*, the relation of growing vegetation 
to health and disease, comprising also a consideration of the subject 
of practical floriculture, and of the sanitary influences of forests and 

?lantatiQns. By J. M. Anders, M. D., Ph. D., etc. Philadelohia : J. B. 
iippincott Co., 1887. 12°, pp. 334. 

Dr. Anders is already known to many of our readers, through hi& 
papers on this subject in the American Naturalist and elsewhere. The 
present book is an amplification (we had almost said a diffusion) of those 
papers, with suitable chamges and additions. The theses of the book are 
that house plants act as sanitary agents by (1) adding moisture to the air 
by transpiration ; (2) producing ozone ; (3) by their positive therapeutic 
value in certain diseases; (4) by their appeal to the aesthetic side of our 
nature. The latter claim no one will dispute. But it is not clear that 
house plants materially affect the quantity of ozone in the dwelling, nor 
do the experiments of the author at all demonstrate this. Indeed they 
seem to be rather indefinite, and read too much like experiments carried 
on to prove a previously assumed theory. Equally questionable also is 
the therapeutic value of ordinary house plants. The conclusions from 
the facts are not necessary ones, because of the innumerable opportuni- 
ties for the action of other causes. It is well known how difficult it is to 
determine the therapeutic value of a substance administered directly; 
how much more to determine the value of one factor in a patient's 
environment ! 

We may concede the value of house plants in increasing the percent- 
age of moisture in the air of a room, but it is questionable whether the 
effect of forests is appreciable in this direction. Indeed the whole ques- 
tion of the influence of forests on climate must be considered as yet 
problematical. Throughout the book the author has shown himself pos- 
sessed by his subject, and he has ransacked every nook and corner to 
find support for his main idea. The reader must, therefore, estimate for 
himself the relative values of the authorities quoted, and must take with 
a grain of allowance many of the deductions. 

Aside from slack proof-reading, the book is well manufactured. 

Zur Systematik der Torfraoosey von Dr. Julius Roll in Darmstadt. Separat- 
Abdruck aus Flora, 1885, 1886. 8°. pp. 108. 

We have already noticed the publication of this work as it appeared 
in Flora (see this journal, 1886, p. 127). It now appears as a reprint in 
pamphlet form, and unfortunately re-paged. We shall, in the next num- 
ber, describe the original paging, so that those who have occasion to quote 
from it may not be confused by this alteration. 

The author first establishes what can hardly be controverted, viz 
the great variability of the characters used for specific distinctions, and 
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insists that ibe peat-mosses (Sphagna) do not show either constant species 
or typical forms, the intermediate forms being of equal value with the 
socalled typical forms. Instead of the present so-called species, he would 
therefore establish "form-series" {'Formenreihen)^ which should be dis- 
tinguished by the most easily recognizable characteristics. Since these 
distinctions between form-series would be at best conventional, he thinks 
they should be settled by a committee of sphagnologists. 

The bulk of the paper is made up of the description and arrange- 
ment of such form-series as seem to him best characterized. Almost an 
infinite number of forms are recognized and described. For example ; 
under Sphagnum acidifolium Ehrh. (in part!) are placed tivdve varieties and 
thirty-seven fortiis ! Now as a matter of biological research this is all very 
well, and it certainly shows exhaustive study on the part of the author, 
not only in the closet but in the field. But as a practical system of class- 
ification we can not see that it is a marked improvement upon previous 
works. Every systematist surely regards his species as a series of forms 
more closely related to each other than to those of another form- series. 
But few would hold that these forms are sufficiently fixed or permanent 
to be worth describing, and still fewer will believe that they are definite 
enough to be recognizable by others. And this last is the sole object of 
descriptive botany! 

Catalogiie of Canadian Plants. Part III. — ApetalsB. John Macoun, Do- 
minion Botanist Geol. and Nat. Hist Survey of Canada. 

This part completes the exogens and the first volume of this fine cat- 
alogue. The Gymnosperms are in their proper place, and the genus 
Salix (of which there is, of course, a large display of species) shows the 
help of Mr. Bebb, as do all the rest of the Apetalse the assistance of Dr. 
Gray and Mr. Watson. A large portion of this part is taken up with 
additions and corrections to former parts, and a complete index places 
this volume in a most compact shape for use. Prof. Macoun is to be con- 
gratulated upon so successful a conclusion, and has the wishes of Amer- 
ican botanists that the second volume may not be long delayed. 

Die Fornien der Bakterien und ihre Beziehungen zu den Gattungen und 
Arten. Von Dr. Ferdinand Hueppe. Wiesbaden : C. W. Kreidel. 
1886. 8°. pp. 152. lUustiated. 

It is as essential in bacteriology, as in other departments of natural 
science, to possess a solid morphological basis in order to accurately inter- 
pret physiological and biological data. 80 much study is at present 
devoted to questions of great pathological moment that utilitarian and 
scientific interests alike suffer for want of well established fundamental 
conceptions of the morphology of bacteria. In this work treating of 
" forms of bacteria and their relation to genera and species," the author 
proposes to suppy the need, so far as present information permits. 

The work is dedicated to Drs. Ferdinand Cohn and Anton DeBary, 
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and historically is mainly concerned with the growth of bacterial concepts 
from the time of Cohn's Untersuchungen to DeBary's VoHesungenf 1872 to 
1886. A few words are given to the early history of the subject, begin- 
ning with Leeuwenhoek, the discoverer of bacteria (1675), after which 
the epoch-making classification of Cohn (1872) ushers in the discussion 
of the comparative value of natural-history species, form species and phy- 
siological species. 

The readiness with which certain bacteria pass from one form to 
another early attracted attention, and shook the belief in specific distinc- 
tions, raising the question, if various forms were not simply phenomena 
of growth, and if all bacteria should not be relegated to a single species or 
genus. The subsequent idea of monomorphic and pleomorphic forms 
led to expansion of the bacterial concept, and reinstated the idea of the 
existence of genuine species. Variability, the modifications due to change 
of function and of food supply, the significance of zoogloea, the several 
classes of growth-forms, and the formation and germination of spores, 
successively receive attention, followed by a classification of genera on 
the basis of fructification, and a discussion of the phylogenetic relation- 
ship of bacteria. 

Such in brief is the outline of the work. Only a consultation of the 
work itself, however, can adequately reveal the full yet careful handling 
which the subject has received. It is an excellent treatise, and will prove 
a welcome one to a wide circle of readers and students. 



NOTES AND NEWS. 

TsuGA Caeoliniana Eng. is figured in Gardeners^ Chronicle, December 
18, 1886. 

Mr. Matsumura, professor of botany in the Imperial University of 
Japan, is a pupil of Dr. Sachs. 

We are able to give, in the present number, a short account of Dr. 
Wigand as a botanist and teacher, from the pen of one of his pupils. 

Dr. T. /. W. Burgess has published in a quarto pamphlet of 10 pages 
(reprinted from Trans. Roy. Soc. Canada), recent additions to Canadian 
Filicineaj. 

A NEW WORK on the "Fresh- water Algse of the United States," by 
Rev. Francis Wolle, is in press. It will contain 15C plates, with over 
2,000 figures. 

The celery fungus (Puccinia bullata), during this last autumn, has 
been very prevalent in parts of England, in some cases every plant in a 
market garden being swept off by it. 

Dr. Chasi E. Bessey describes (Am. Nat., Dec, 1886,) Psoralea tenui- 
flora as " another tumble-weed," occupying " ditches by the side of the 
railway," in S. Nebraska, in great masses. 

Dr. Paul Morthier, of Neuch&tel, Switzerland, is dead. He was the 
founder of the Swiss Botanical Society, and has had the honor of being 
remembered in a familiar genus of fungi. 
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Professor Rodolfo LANCiANiA,of Rome, delivers a course of lectures 
on Koman archaeology at the Johns Hopkins University during January, 
the second one of which is devoted to the flora and parks of ancient 
Kome. 

The fact that some ovaries swell and ripen without ripening seed 
finds an explanation in the suggestion that <he pollen-tulJe lives as a 
parasite upon the cells of the style, and so causes an extra flow of nour- 
ishment. 

H. N. Ridley has concluded his list, in the Journal of Botany, of the 
monocotyledonous plants of New Guinea, collected by Mr. H. O. Forbes. 
New species abound, interesting among which are two new palms, and 
two new screw pines. 

The English fungus forays for 188G proved less successful than usual, 
owing to a scarcity of fungi and unpropitious weather. The Essex Field 
Club appears to have done the best, although the two days' search had to 
be made under umbrellas. 

Drugs and Medicines for September, No. 2 of Vol. 2, has recently 
appeared, and, as heretofore, is a mine of botanical and medical informa- 
tion. The last part of the article on Magnolia, the flrst on Lobelia, and 
all on Asimina, fill up the number. 

Dr. H. G. Beyer, U S. N., has been verifying and extending the re- 
searches of Hueppe and Lister on the microbe of lactic acid fermenta- 
tion, which he thinks has to do with the souring of milk, while Laurent 
of Belgium has been studying the microbe of bread fermentation, called 
Bacillus panificus. 

The American (formerly Michigan) Horticulturist has been merged 
into the Popular Gardening. Under the editorship of Mr. Charles W. 
Garfield, the eminent horticulturist, it was a valuable journal, giving 
promise of future growth and usefulness, and his dismissal was a Sdam- 
ity from which it did not recover. 

Li Gardeners' Chronicle for Dec. 11 (188G), Abies Lowiana is figured 
and described. In Bot Calif, ii. 118, it is included under A. concolor. Prof. 
Sargent suggests that A. grandis may be but one variable species, includ- 
ing the typical or coast form, the Californian form (A. Lowiana), and the 
Utah and Colorado form (A. concolor). 

We are sorry to learn that, by a fire in a Chicago bindery. Dr. L. M. 
Underwood has lost all the remaining copies of the second edition of his 
** Our Native Ferns." As all the bound copies have been sold, the book is 
now out of print. We hope that the demand for this excellent work will 
encourage the author to prepare a third edition. 

Dr. Alfred R. Wallace, who shares the honor with Charles Darwin 
of originating the theory of natural selection, recently delivered four lec- 
tures at the Peabody Institute at Baltimore, on the theory of develop- 
ment and the origin and uses of color in animals and plants, part of the 
fourth lecture being devoted especially to plants. 

In a paper read at the recent Potato Tercentenary Conference, pub- 
lished in Gardeners* Chronide, Dr. J. G. Baker states that the ^\e distinct 
species of Solanum which are tuber-bearing, are all natives of America. 
Two of them (S. tuberosum and 8. Jamesii) are from our Rocky Moun- 
tain region, the first extending into S. America, two (S. cardiophyllum 
and 8. oxycarpum) are Mexican, the remaining one (8. Commersoni) 
South American. 
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The first annual report of the forest commission of New York for 
1885, published a short time since, contains, besides other valuable mat- 
ter, an appendix giving a list of works on forestry to be found in ten of 
the chief libraries of the country, covering thirty-six pages, and nearly a 
hundred and fifty additional titles of magazine articles. 

Dr. Bessey calls attention to the fact that the roughness of certain 
uredospores can only be seen when mounted dry. His attention was 
called to the fact by a student's difl&culty in seeing the prickly wall of 
the uredospores of Puccinia coronata when mounted in water. When 
mounted dry the prickles appeared with great distinctness. 

Two LARCJE American walnuts (Juglans nigra) are growing near 
London, according to a correspondent oL the Oardeners' Chronidey which 
measure 129 inches each in circumference, at four feet from the ground, 
and remain nearly the same size for fully fifteen feet upward, t£e total 
height of the trees being between 90 and 100 feet. This exceeds the size 
of this species mentioned in Michaux's Sylva. 

The Madagascar lattice-leaf, Ouvirandra fenestralis, grows and flow- 
ers at Kew, with leaves nearly a foot long. A plant in the conservatory 
of Cornell University has leaves about half as long, but it is found diffi- 
cult to keep them sufficiently free from unicellular algae and fine sedi- 
ment for healthy growth. The plant, besides being rare and beautiful, is 
morphologically interesting on account of its perforated leaves. 

Mr. C. E. Broome, F. L. S., an associate of the Kev. M. J. Berkeley in 
cryptogamic studies, and a careful observer of English fungi, died No- 
vember last, aged 74 years. The record of his scientific work in the pub- 
lication of new species, conjointly with Mr. Berkeley, began in 1848, in 
the Annals of Natural History y and continued in that journal and GrevUlea 
till near the time of his death. Although a man of admirable parts, his 
retiring disposition kept him a stranger to all but immediate neighbors 
and associates. 

Mr. F. H. Knowlton has distributed, as a reprint from the Proc. Biol. 
Soc. of Washington (D. C), Vol. Ill, additions to the flora of Washington 
and vicinity, as supplementary to Ward's " Guide to the Flora of Wash- 
ington and vicinity. It is divided into six parts, as follows: 1. List of 
vascular plants added, numbering S5 species, besides 4 hybrid oaks; 
2. Envision of the Musci and Hepaticse, by Kev. E. Lehnert ; 3. List of 
lichens, by the same author ; 4. Changes in nomenclature ; 5. New locali- 
ties for rare species ; 0. Species excluded, 4 in number. 

A VERY INTERESTING PAPER bv Prof. C. S. Sargent, in the American 
Journal of iScience for December (1886), gives some account of the journey 
of Andr^ Michaux to the high mountains of Carolina, in December, 178§. 
This journey was to collect living plants of Magnolia cordata, a species 
which no botanist of the present century has discovered in a wild state. 
From Prof. Sargent's investigations it seems certain that Michaux's M. 
cordata, as known in gardens, is a rare and local variety of M. acuminata, 
and as such Prof. Sargent describes it Tracing Michaux's journey in 
search of this form, the rare Short'agalacifolia was rediscovered, undoubt- 
edly referred to by Michaux as "Athuste" with "/. denticvlSes,'* In a note 
appended to Prof. Sargent's paper. Dr. Gray announces the rediscovery of 
Shortia at another station in the vicinity, where there were "rods covered 
with it" It looks as if this rarest of plants is at last found in suflicient 
abundance to insure its continuance, as well as to enable botanists to 
obtain specimens of it at a reasonable expense. 
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A Revision of the North American Speeies of Fissidens.^ — II. 

CHARLES R. BARNES. 

12* F* polypodioides Hedwig : Muse. Frond. 3. 63. t 27. 

Hypnum polypodioides Swartz: Prod. 140. 

FiasidtM potypodioidea Hbdwio: Murc. Frond. 3. 63. t 27.— Sp. Muse. 154.— Bridi:i.: 
MuBC. Recent. II. 1. 141.— Sp. Mubc. 1. 168.— Mant. Muse. 189.— Bry. Univ. 2. 69...— 
Beauvoir: Prod. 57.— Schwjegrichen : Suppl. I. 2. 8.— Mueller: Syn.Musc. 1. 52.— 
Sullivant: Mosses U. S. 25.— Proc. Amer. Acad. 5. 273.— Icon. Muse. 42. t. 57.— 
Lesq. & James : Man. 88.— Mitten : Jour. Linn. Soc. 21. 559. 

Coll.: Drummond: Muscl Amer. II. no. 38.— Sull. & Lesq. : Muscl Bor. Am. 1 ed. no. 
87.-2 ed. no. 110. 

Dicranum polypodioides Swartz : Fl. Ind. Occ. 3. 1772. 

Skilophyllum polypodioides De la Pylaie : Desv. Jour. Bot. 6. 158. t 38. f. 10.^ 

Planta large, 2-5 cm., gregarious, yellowish-green : stems simple, rigiil. 
rooting at base only, which is nearly bare: leaves numerous, scarcely im- 
bricate, lance-oblong to linear-oblong, obtuse, entire or sub-den ticu lute 
near apex ; border none ; costa strong, barely reaching the apex ; vaginant 
lamina }-J length; inferior lamina not narrowed, not at all or slightly 
Recurrent, cells large, 16-24 pi, roundish, pellucid : flowers dioicous; the 
male in the lower axils ; the female in the upper axils ; archegonia nu- 
merous, without paraphyses: fruit sub-terminal; seta short, 1 cm. long, 
flexuous, reddish; capsule brown, obconic, much contracted under the 
large mouth when dry; teeth broad and long; operculum and thick sub- 
oblique beak equaling one half the length of capsule; annulus large, 
re voluble. 

Hab.: Moist rocks: Louisiana (Drummond); (Borgia (Le8quereuz\ 
«terile; West Florida (C/wipman); CubA (Wright). 

18. F. subbasilaris Heowio: Sp. Muse. 155; t. 39. fl. 6-9. 

MiCHAUX : Fl. Bor. Am. 2. 299.— Bridel : Sp. Muse. 1. 169.— Mant. Muse. 189.— Bry. Univ. 

2. 694.- Schw«grichen : Siippl. I. 2. 10.— Hampe: Linnsea 13. 45.— Sullivant: 

Mosses U. S. 25.— leon. Muse. 41, t. 26.— Mueller: Syn. Muse. 1. 50.— Lesq. & James . 

Man. 88— Mitten: Jour. Linn. Soc. 21. 660. 
Coll.: Drummond: Muscl Araer. I. no. 111.— II. no. 42.— Sullivant: Musci All. no. 

184.— Suluvant and Lesquerbux; Musci Bor. Am. 1 ed. no. 84.-2 ed. no. 107.— 

Austin: Musci A pp. no. 105. 
SkltophyUum snbbasUare De la Pylaie: Desv. Jour. Bot. 6. 168. t. 38. f. 11. 

Plants small, 1-2 cm. high, densely and widely cespitose, green 
above, brown and tomentose below: stems simple or branched, erect: 
leaves 12-15 pairs, crisped when dry, oblong, obtuse with a single 
pointed cell at the apex, minutely crenate below, minutely and irregu- 
larly serrate above; border none; costa vanishing below the apex; vagi- 

*Read before the A. A. A. S., Buffalo meeting, August, 1886. 

1 Frequent mistakes are made in citing these plates. They are correctly numbered, but 
by a typographical error incorrectly referred to by De la Pylaie. There is also confusion 
in the paging of this monograph. 



Digitized by CjOOQIC 



26 BOTANICAL GAZETTE. [Feb.^ 

nant lamina |-} length ; inferior lamina not tapering, ceasing before or at 
the base ; cells small, 10-14 /jt, roundish, densely ohlorophylloee and very 
obscure: flowers dioicous ?; female only known, arising near the base of 
the stem, rooting : fruit subbasal ; seta short, equaling or somewhat exceed- 
ing the stems; capsule pale, cylindric-oval, erect, or slightly curved ; conic 
operculum with its beak equaling half the capsule; calyptra slender,, 
cucullate ; spores 18-22 /i. 

Hab. : On trees and rocks: Canada and states east of Mississippi 
river ; St. Louis, Mo. (Drummond). 

14. F. taxifolins Hedwig: Sp. Muse. 135. t. 89. 

Bbaithwaitk: Br. Moss-Fl. 1. 77. t 12 A.— Richardson: Append. 27.— Sdllivant : 
Mowes U. S. 25.— James: Trans. Am. Phil. Soc. 13. 109.— Lesq. & Jambs: Man. 87.— 
Mitten : Jour. Linn. Soc. 21. 658. 

Coll.: Sull. <& Lbsq. : Musci Bor. Am. 1 ed. no. 83.-2 ed. no. 106.— Austin: Musci 
App. no. H)7. 

Plants of moderate size, 1-3 cm. high, gregarious, dark green : stems- 
fasciculate branched at base, branches ascending or decumbent, radicu- 
lose: leaves numerous, closely approximate, sometimes slightly imbri- 
cate, crisped and incurved when dry, largest above the middle and de- 
creasing toward the apex of stems, oblong-lanceolate, minutely serrulate,, 
marginal cells often pellucid; border none; costa excurrent, broadening 
to form a strong mucro; vaginant lamina J J length; inferior lamina 
slightly narrowed to the base, not decurrent; cells hexagonal, 12-16 /xi 
flowers monoicous : male basal, on short rooting branches, antheridia 2 
or 3, without paraphyses ; female basal, axillary: fruit basal ; seta 1-2 cm. 
long, flexuous, reddish-yellow; capsule oblong, thick, sub turgid, cernu- 
ous, or when empty pendent and contracted below the mouth, dark 
brown; operculum with a long slender beak commonly bent near the 
base ; calyptra cucullate ; spores 18-22 /i. 

Hab. : Shaded clayey ground : Canada and states east of Mississippi 
river; southern Missouri (Engelmann). 

15. F. Floridanos Lesq. & James: Proc. Amer. Acad. 14. 137. 
Manual 83.— Mitten : Jour. Linn. Soc. 21. 556. 

Plants 1-3 cm. high, brown below, bright green above: stems spar- 
ingly branched from the base : leaves densely crowded, the upper larger, 
long cultriform; apex minutely erose-denticulate, otherwise entire; bor- 
der broad, pale; costa strong, vanishing a little below the apex; vaginant 
lamina more than J length ; inferior lamina ceasing abruptly at the base ; 
cells minute, hexagonal : flowers monoicous; the male terminal on some- 
what elongated lateral branches ; the female axillary near the middle of 
the stem : fruit on a short branch rooting at base, single (rarely two f ron^ 
the same stem); seta 10-15 mm. long, thick, reddish; capsule oblong- 
oval, cernuous ; operculum large, long-beaked. 

Hab. : Florida ( Garber). 
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lO, F. deeipiens De Notaris: Epil. Bry. Ital. 479. 

Braithwaite: Br. Moss-Fl. 1. 76. 1. 11 D.— Lbsq. & James: Manual 87. 
F. adiantoidea Mitten : Jour. Linn. 80c. 21. 559, not Hedtoig ! 

Coll: Drummond : Musd Amer. I. no. 110.— II. no. 41, as var. marginattti ot the next— 
Suluvant: Musd All. no. 178.— Sull. <Se Lesq. : Musci Bor. Am. 1 ed. no. 85. 

Plants of medium size, 1-3 cm. high, dusky green, gregarious : stems 
simple or branched at base : leaves as in F, adiantoides but closely imbri- 
cate; border 4 or 5 cells wide, usually very distinct, pellucid ; cells small 
and indistinct, 8-12X8-16 fi : flowers dioicous, on plants in different tufts; 
the male axillary, gemmif orm ; female terminal : fruit as in F. adiantoides, 
but seta short, not much exceeding the stems, and spores 16-24 //, mostly 

20 ;i. 

Hab.: On sandy soil and rockp; common in Canada and the Eastern 
States : Columbia river {Drummond). 

17. F. adiantoides Hedwig: Muse. Frond. 3. 61 t 26. 

Braithwaitb : Br. Moss-Fl. 1. 78. t. 12 B.— Mitten : Jour. Linn. Soc. 8. 29.— Lesque 

REUz : Mem. Cal. Acad. 1. 8.— Lesq. <& Jambs: Man. 88. 
Coll: Austin: Musci App. no. 106. 
F, mc^u8 Mitten : Jour. Linn. Soc. 21. 559. 

Plants medium or large, 2-10 cm. high, gregarious: stems erect, 
branching above or below, branches rooting : leaves numerous, imbricate 
at base, oblong-lanceolate, abruptly acuminate, minutely and regularly 
serrulate, becoming irregularly serrate with large and small teeth towards 
the apex; border none (var. imanarginatua) or of two or three rows of 
thick-walled, more or less pellucid cells; vaginant lamina } length or 
more; inferior lamina reaching the base; vertical lamina crisped at tip 
when dry; cells large, roundish-hexagonal, distinct, 16-20 /it, 24-32 pi in 
sterile shoots: flowers monoicous, short stalked near the middle of stems; 
the male gemmiform, below the female : fruits median, 1- several on the 
same stem; seta 1-2.5 cm. long, yellowish-red, flexuous; capsule oblong, 
yellowish or dark red, much narrowed under the orifice when empty; 
operculum and long more or less oblique beak equaling the capsiule; 
spores 22-24 fi, 

Hab.: Shady, moist places; common in Canada and Eastern States; 
FortColville(Zt/a//); California. 

18* F. grandifrons Bridel: Sp. Muse. 1. 170. 

Bridel: Maut. Muac. 191.— ScHWiEGRiCHEN: SuppL I. 2. 11.— Bruch & Schimper: Bry. 

Eu. Flss. Monog. 11. t. 106.— Sullivant: Mosses of U. S. 25.— Mueller: Sjn. Muse. 

1. 46.— Schimper: Syn. Muse. 1 ed. 110.-2 ed. 121.— Lesqukreux: Mem. Cal. Acad. 

1. 8.— Bolander: Cat. 87.— Watson : Bot. Calif. 2. 374.— Miiten: Jour. Linn. Soc. 

8. 29.-1. c. 21. 559.— Lesq. & James : Man. 89. 
Coll: Sullivant: Musci All. no. 186.— Sull. & Lesq. : Musci Bor. Am. 1 ed. no. 88.— 

2 ed. no. 111.— Austin : Musci App. Suppl. no. 483. 
SkUophyUum eongestum De la Pylaie: Desv. Jour. Bot 6. 164. t. 39. f. 16. 
[Fiwidens »ubgrandifron» Mueller: Bot. Zeit.22. 359. 
FiMldau insignis Schimper {in herb. Hampe) : Bot Zeit 1. c. 
Fimiden» ttrichu Schimper.— F^de Mitten : Jour. Linn. Soc. 21. 559.1 
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Plants of variable size, but usually very large, 3-15 cm. high, dark 
green, gregarious or ceepitulose: stems pale, fasciculately branched at 
base, branches simple or again branched, rigid: leaves numerous, all 
equal, thick, rigid, linear-lanceolate, entire; border none; costa thick, 
pellucid, vanishing just within the apex ; vaginant lamina more than A 
length; inferior lamina not narrowed; cells in several layers, small, 
12-16 /£.* flowers axillary; archegonia numerous: fruit lateral, from the 
upper axils; seta long; capsule erect or oblique, oblong, dark red-brown; 
teeth inserted far within the edge, deeply cleft, very broad at the irregular 
and sparsely perforate base, closely articulate, the divisions subulate, 
rough ; operculum conic rostrate, beak short, often oblique ; spores some- 
what oval, 20-28X28-32 fi. 

Hab.: On submerged or wet rocks: New York. Chittenango Fallt* 
(Bnrron), Syracuse {Rxid, Cook), Caledonia creek (Clinton), Niagara Falls; 
Owen S)und, Canada (Mac^mn, Roy); Ohio (Sullivant); Illinois (Wolf, 
BrendH); south eastern Missouri (IVoif); Ruby Valley, Nevada (Watson); 
California (Blgelow, Bdander, Roy). 

19. F. Julianas Schimper : Flora 21. 271. 

Mueller: 8yn. Muse. 1. 44.— Mitten : Jour. Linn. Soc. 21. 560. 

Fontinalis Juliana Savi: F1. Pis. 2. 114.»— De Candolle: F1. Fran?. 6. 236.— Pollich 
Fl. Veron. 3. 385.— Duby : Bot Gall. 554. 

SkUophyttum fontanum Db la Pylaib: Debv. Jour. Bot. 6. 158 t 34. 2. 

Oclodieercu Julianum Bridel: Bry. Univ. 2. 678.— Bruch & Schimper: Bry. Eu. Oct. 
Monog. 4. t. 106. 

Conomilrium JtUianum Montaone : Ann. Scl. Nat. II. 8. 246. t. 4.— MuEi ler: Syn. Mu.«jc. 
2. 624.— Schimper: Bry. Eu. Corol. 22.— Syn. Muse. 1 ed. 111.— 2 ed. 122.— Sulli- 
vant: Mosses U. S. 25.— Peck : 19th Kept. 46.-Le8q. «fe James: Man, 89. 

Coll. : Sull. & Lesq. : Musci Bor. Am. 1 ed. no. 89.-2 ed. no. 112.— Austin : Muse 
A pp. no. 187. 

FiMtdent DiUenii Hampe: Linnsea 18. 45. 

Plants large, slender, 5-15 cm. long, floating, the older parts blackish- 
green : stems filiform, branching by innovations along their whole length : 
leaves numerous, remote, linear-lanceolate, entire; border none; costa 
vanishing at some distance from the apex; vaginant lamina J length; 
inferior lamina not reaching the base; cells irregular, hexagonal, inclin- 
ing to quadrate below, 16-20X20-32 /a : flowers monoicous, terminating 
very short axillary branches; the male sometimes clustered, an theridia 
2-3; the female rarely on elongated branches, archegonia 3-5, vertical 
lamina of perichsetial leaves ceasing just below apex of vaginant lamina: 
fruit cladogenous, often numerous; seta shorter than the capsule, fragile 
at base, pale; capsule elliptical, pale, red at mouth ; teeth short, premorse, 
irregularly cleft and perforate above the middle, yellowish, pellucid ; 
operculum conic-roetrate, together with its blunt beak equaling the cap- 
sule ; calyptra conic, nearly black, cleft or erose at base, covering only the 
beak; spores 20-24 /tt, 

^This reference I have not been able to verify. The page is quoted by De Candolle 
as 414. 
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Hab. : On wood and stones in streams and swamps : Rhode I^Und 
(Bennett); Hampden, Conn. (E(Mton); Shawangunk Mts , N. Y., Northern 
N. J. (Austin); Smoke's creek, N. Y. (Clinton); Columbus, O. (Suilivant); 
Santee Canal, 8. C. (Ravenel); Savannah river (Beyrich); Roseville, Fla. 
(Austin); Rocky Mts. and California (Hall). , 

20, F, Uallianas Mitten : Jour. Linn. Soc. 21. 560. 

Conomitrlum HtUianum Sull. «& Lesq. : Austin's Musci App. no. 108 — Sullivant : 
Icon. Muse. Suppl. 43. t 28.— Lesq. & James : Man. 90. 

Plants small, slender, 1-3 cm. long, in small, dirty-green tufts : stems 
filiform, fasciculately branched at base: leaves remote, numerous, nar- 
rowly linear-lanceolate; inferior lamina descending almost or quite to 
the base; cells 16-24 /jt; otherwise as in the preceding: flowers monoi- 
cous, terminal on rather elongated, leafy branches: fruit cladogenous; 
seta once and a half or twice as long as the capsule, pale ; capsule oblong- 
elliptical, pale; teeth undivided, lance-subulate, reddish; distantly articu- 
late, papillose, inserted below the edge; operculum conic -rostrate, to- 
gether with its acute beak shorter than the capsule; calyptra cucul- 
late, covering entire operculum ; spores 18-24 /x. 

Hab. : On wood and stones in swamps and rivulets, places wet by 
spray, and old wells: Athens, IlU. (Ei<ill)\ Little Falls and Ogdansburgh, 
N. J., and Herkimer county, N. Y. (Austin); Caloosa, Fla. (/. Dmnell 
SmUh). 

REMARKS. 

F. bryoides — The teeth in this species and its congeners are 
somewhat spirally roughened above. The stems bearing their 
first fruit do not bear any male flowers : at the second fruit- 
ing the male flowers are abundant in the axils of the older 
leaves. 

F. bryoides, var. ciespitans. — I have seen no American speci- 
mens of this variety.* The rufous purple rhizoids and pale 
color are its most striking characters. These differences, 
together with the robust habit, are just such as we should 
expect on transferring the species to wet places, and do not 
seem to me sufficient basis for the new species proposed by 
Mitten. 

F. Glosteri. — " The plants are always surrounded by brown 
patches of protonema, the color of which and general appear- 
ance is characteristic." — Austin, ^de E. A. Rau in lii,^ 

^Mr. Allen writes : ** We collected it (with very immature fruit) ou the stream which 
comes down from Boott's spur, * * * just south of the stream from Tuckerman's 
Ravine." The specimens sent to James can not now be found in his herbarium, nor can 
Prof. O. D. Allen find his own. 

^Erratum.— PaRC 5, line 4 : for "on the ground" read on rodte otoin; rlvtii«<«.—E. A.Rav* 
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F, incurvus. — Braithwaite cites **Starke MSS." as authority 
for this name. But Schwaegrichen first published iX. in 1811. 
From his plate, which has in this part no explanatory text, 
JRohling took up the name in Deutschl. Fl. 3. 76 (1813). The 
papillae of the teeth in F. incurvus and its allies are not ar- 
ranged spirally as in the bryoides group, but are irregularly 
distributed. 

This species has two distinct forms which differ chiefly in 
the capsule.. The typical form has an arcuate capsule, while 
the f. erectus has the capsule erect. The latter is especially 
abundant in the James herb, from all parts of the middle At- 
lantic States. The variety minutultis^ in its typical form, is 
readily distinguished by its small size and narrow, wavy- 
edged leaves. It passes insensibly however on the one hand 
into the variety exiguus^ and on the other into true incurvus. 
The inflorescence in the whole group is variable and can not 
be depended upon for specific distinctions.* In specimens of 
minutulus from Oakland, Md., I have found the old plants 
innovating from the upper axils. These innovations are the 
male and female stems, and arise side by side from the same 
point with their rhizoids interlaced. In other specimens the 
male was found attached to the female exactly as in typical 
incurvus. In some of these specimens the leaves are mar- 
gined, in others they are immarginate, and in others still 
some leaves are margined, and some not, apparently as it 
happened. 

F.Garberi. — I have examined many flowers of this species, 
but have found none with antheridia. I therefore alter the 
description of the flowers to conform to Austin's investiga- 
tions and my own. 

F. Donnellii. — This plant has been collected but once, with- 
out capsules, and ought probably to be referred to F. subcre- 
natus of Schimper, a Mexican species, from which its known 
characters differ only by the less number (by one pair) and 
greater narrowness of the leaves. The larger cells and the 
distinct serration of the leaves are obvious distinctions from 
F. Garberi, to which it is closely allied. 

F* obtasifollas.' — "Specimens from Texas appear to be 
pseudo-monoicous, /. ^., a branch with a terminal male flower 
is at first attached to the female stem, and afterward becomes 
independent, rooting at base." — Mss. note in herb, Sullivant, 

iCf. Braithwaite: Br. Moes-Fl. i. 66. 

sro habitat on page 7 add : Colorado {Bfxmdegee) fide Rau. 
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F. rufulus. — The upper leaves are usually much abraded ; 
of some, the thick borders and costa alone remain. 

F. Floridanns. — ^This species has been severely criticized by 
Austin,* and no specimens of it are extant in this country. 

F. decipiens and F, adiantoides. — I can not agree with Mit- 
ten' in changing the application of Hedvvig's name. The 
characters which distinguish adiantoides from decipiens are 
stature, size of leaf-cells, character of leaf-border, monoicism 
and habitat. Of these Hedwig mentions but one, and that one 
about which it was easy to be mistaken by reason of the 
scarcity of male flowers. If indeed he had both specimens 
he merely confused them (as many subsequent writers did), 
as is shown by his citing Dillenian and Linnaean figures and 
descriptions of the palustral species under his description, 
^^fcemineus itidem alaris proprii individuiy As the only 
Hedwigian character is somewhat in doubt, it seems unwise 
and unnecessary to introduce confusion by transferring Hed- 
wig's name from a plant with which it has been associated 
for a century to a plant which it is possible, but not proved, 
that he meant. 

F. ^randifrons. — The description of the fruit is supplied 
from Himalayan specimens collected by Falconer. 

DOUBTFUL OR EXCLUDED SPECIES. 

F, impar Mitten : Jour. Linn. Soc. 21. 554. — F. bryoides 
Drummotid : Musci Am. No. 113 in part. 

"Similar to small F. bryoides, but with more oblong 
leaves, having shorter and wider points, the inferior edge of 
the vertical lamina not continued to the base, mostly only 
half way ; limb very narrow or almost obsolete on the verti- 
cal lamina ; capsule oval or oblong ; male flowers bud-like, 
very minute. 

** Canada, Prof. Macoun.'' 

I have examined this plant in Drummond's collection, in 
which it is recognizable. I have not been able to find it, 
however, in collections kindly loaned by Prof. Macoun. It 
seems to me to be only depauperate F. bryoides. 

F. inconstans Schimper. — This form seems to be a mere 
sport of F. incurvus, dependent on the decaying or not of 
the older stems. To the latter species it is reduced. 

JBull. Torr. Bot. Ciub, vll. 6. 
»Jour. Linn. Soc. xxl. 559. 
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F.STnoicns Sullivant: Mosses U. 3. p. 103. — Referred by 
Lesquereux and James to F. inconstans, must be reduced to 
F. incurvus. The variability of the inflorescence seems to 
be only a sport as in F. inconstans. It is nearest the var. 
minutulus. 

F. Hallif Austin : Bot. Gaz. 2. 97. — Lesq. and James : Man. 
85. — Mitten: Jour. Linn. Soc. 21. 558. 

" Size and facies of F. incurvus, from which it is dis- 
tinguished by the crenulate leaves without a border, the 
(always?) longer-beaked operculum, the calyptra not cleft 
and descending scarcely to the base of the beak, etc. — Cap- 
sule erect, pedicel moderately long, inflorescence dioicous^ 
plants of both sexes growing together. — Texas, Hall,'' 

The above characters are, in the incurvus group, wholly 
insufficient. The scanty diagnosis does not permit it to be 
referred with certainty to any species. It is probably F. in- 
curvus, var. exiguus. In case it proves, on further collec- 
tion, to be a good species, it should be called /\ Ausltm, as 
the present name is too near F. Hallianus. 

F, Texanns Lesquereux : Lesq. & James Man. 86. — Mitten : 
Jour. Linn. Soc. 21. 556. 

'* Plants dark green, turning to black: leaves 5-7 pairs» 
curved at the apex, broadly lanceolate-acuminate, with a 
thick dark smooth margin ascending to the apex or to near 
the slightly serrulate point : costa stout, percurrent or excur- 
rent into a short mucro ; dorsal lamina broad, descending to 
the base : male and female plants similar: capsule long-pedi- 
cellate, oval, inclined, rarely erect, greenish brown, smooth ; 
lid conical, short-beaked, subincurved. — Herb. Sulliv. 1850. 
Texas ( Wright):' 

Neither mSS. nor specimens can now be found in the 
Sullivant herbarium, and the meager description indicates 
too close affinity with F. incurvus, and it can hardly be 
doubted that it is referable to this polymorphous species. 
The remark of Lesq. & James that ** it diflTers from F. Hallii 
merely in the entire margined leaves" also indicates that it 
is not a true species. 

F.cra^sipes Wilson. — No American specimens are known. 
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Flora near Santa Barbara, Cal. 

xMRS. R. F. BINGHAM. 

The vicinity of Santa Barbara, California, is one .of the 
most favored for botanizing, for although we seldom have 
rain from May to November, there is no time in the year 
when a search will not be rewarded by something of interest. 

An enthusiastic collector can, in a very short time, pick 
up a goodly number of plants, along the roadside, in the 
mountain caflons, on the hills and mountains, on the banks 
of streams, in the dry beds of streams (after the rains are 
over), in swamps, on the cliffs, and in the sand near the sea, 
in still water, and in the ocean. 

Not only are flowering plants abundant, but many cryp- 
togams can be obtained. Several beautiful ferns are natives 
here. During the rainy season many species of mosses can 
be collected, and a few can be found in favorable locations 
all the year. 

Fresh- water algse can be found in our streams, and this 
part of the coast is noted for the abundance and beauty of 
marine algae, upon which are many forms of diatoms. Those 
who are interested in lichens and fungi need have no trouble 
in finding them. 

As the result of several years botanizing here (the greater 
part of which was done in the years 1877, 1878 and 1882), I 
have collected about 500 species of phanerogams, twenty 
species of Musci, over 100 of marine algae, several parasitic 
fungi, besides ferns, equisetums, Selaginella, Chara, Azolla, 
Marsilia, and some other cryptogams. 

If a person wishes to know the flora of even a limited area, 
it must be visited often during the year, and for more than 
one year. The flora changes with the season ; while there 
are many perennials that are always in bloom, there are 
many plants that bloom and disappear, or cease blooming, 
and others take their places, so that several species of plants 
may occupy the same ground during the same year. 

slants that are abundant one year do not always appear 
the next year, or in succeeding years. This fact may be one 
reason why botanists visiting a certain locality, may find 
plants that some previous or succeeding visitor has failed to* 
find. 

Each plant seems to know its own season for appearing. 
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I have often noticed that when the rains were late, many spe- 
cies which can be found when we have early rains do not 
appear at all, and some later plants do not appear when we 
have only early rains. 

During the present year we had both earh' and late rains 
in large quantity, and it has been very favorable for botaniz- 
ing. Not since 1874 ^^^ ^^^ flora been so abundant and so 
perfect. I have found several species in large quantity that 
I had not seen, except occasional specimens, since 1878. In 
some places that I had looked over pretty thoroughly in pre- 
vious years, I have found plants that I had never seen before. 
I have added over thirty species to my collection that I had 
not before obtained. 

Many plants have been introduced here both from semi- 
tropical and temperate latitudes, and several have escaped 
from cultivation. 

Many of our native plants are beautiful and have been 
-cultivated in gardens in this country and Europe. Many less 
attractive plants are nevertheless very interesting. My atten- 
tion has been especially called to some plants of the order 
Naiadaceae, which are found in the sea, growing upon small 
rocks near low tide marks. When the tides run very low 
these plants are uncovered, but at the time of blooming the 
tides are not very low in the daylight, and they can not be 
;seen, yet the water is not deep enough to enable one to col- 
lect by means of boats. The only way to obtain it is to search 
carefully when it is washed ashore. 

The leaves are bright green, long, very slender, and one 
nerved. The blossoms are dioecious, arranged in two verti- 
cal rows on the face of a spadix, which is enclosed in the 
•dilated base of a leaf-like spathe. Within the margin, on 
each side, is a series of short dilated foliaceous appendages. 
These appendages cover the blossoms, and in the staminate 
plant are reflexed at maturity ; in fruit the base of the nutlets 
is covered by the appendages. 

Imperfect specimens of this plant were collected here by 
Dr. Torrey, and it was described under the name of Phyl- 
lospadix Torrey i, but the staminate blossoms were unknown 
until 1881, when I succeeded in finding both forms of the 
plant, and from those specimens the generic characters of the 
plant were established. The plant is washed ashore through- 
out the year, frequently in large quantities ; it blooms in July 
and August, and the pistillate plant is sometimes abundant, 
the staminate blossoms are rare, and require careful search 
to obtain. 
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Although I have obtained a good many specimens, I do 
not know of any being found here by any one else, and I do 
not think it has been found in bloom elsewhere on the coast, 
although botanists have searched for it in many localities. 

There is another species, Phyllospadix Scouleri, that was 
collected in imperfect specimens at Vancouver, and at the 
mouth of Russian river, but had never been found south of 
there, or indeed anywhere for several years, until this year, my 
husband, who is my associate in all my collecting, and without 
whose untiring assistance I could accomplish but little in field 
work, has found a specimen with pistillate blossoms. The 
leaves of this plant are broader than those of P. Torreyi, rib- 
bon-like and three-nerved ; the peduncles are short and with 
a single spathe. 

Our Zostera is somewhat different from that of the Atlantic 
coast, the leaves nearly one-half inch wide and ten to thirteen 
nerved ; the fruit is also larger than the eastern form. Cal- 
ifornia is a land of large products, which may in some meas- 
ure explain this fact ; but our plant is considered a new 
variety by Rev. Thomas Morong, who describes it under the 
name Zostera marina, var. latifolia. 



Strasbnr^er's Laboratory. 

DOUGLAS H. CAMPBELL. 

The laboratory is not at all pretentious, and is fitted up 
in the plainest possible manner. In company with the zool- 
ogical and palajontological laboratories, it occupies an old 
building known as the '* Poppelsdorfer-Schloss," originally 
the dwelling of some dignitary or other, and not specially 
adapted to its present purpose. It is a large square building, 
enclosing a central circular court, around which a gallery, 
level with the second story, is built, by means of which access 
is had to the various rooms. 

The building is finely situated at the head of a magnifi- 
cent double avenue of horse-chestnuts, some half-mile in 
length, which forms the favorite promenade of the citizens 
of Bonn. Three sides of the building are included in the 
botanical garden, which is a very good one. 

In the garden there is a very good collection of hardy 
plants, and besides some half-dozen green-houses and con- 
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servatories containing a large and varied collection of tender 
plants. Among these is a large palm-house containing some 
very fine examples, and a smaller circular building, in which 
beautiful specimens of the Victoria regia and other water- 
lilies were blooming when I first arrived. These have all 
been removed, however, to make room for other plants. 

One of the smaller houses is devoted principally to or- 
chids ; the contents of the others are of a more miscellaneous- 
character. Thus it can be seen that there is abundant mate- 
rial for work. 

The laboratory itself consists of a series of small rooms^ 
two of which Professor Strasburger uses as his own labora- 
tory and study, and a large one which is occupied by the 
classes engaged in general work. This latter is at present 
closed, as the work of the more elementary classes is carried 
on for the most part during the summer semester. 

The laboratory appliances are for the most part of a very 
simple description, except in the matter of reagents, of 
which there seems to be an endless variety ; but of physio- 
logical apparatus there is very little — at least, visible. 

Professor Strasburger is an extremely satisfactory teacher. 
There are so few of us in the laboratory at present that he 
has time to follow our work closely, and is always ready with 
helpful suggestions. 

One has but to look at him to see that he is a man en- 
grossed heart and soul in his work. He is a man of about 
forty-three years of age, though looking somewhat older ; of 
medium height, very thin, and with peculiarly strongly 
marked aquiline features. His whole appearance is indica- 
tive of overwork. 

As a lecturer he is clear and concise, but the course of 
lectures that I have bf>en hearing has been chiefly, so far, on 
a not very interesting subject to me — methods of bacteria 
culture — and so I can hardlv claim to have heard him at his 
best. 

His assistant, Dr. Johow, is a much younger man, and,ta 
judge from what I saw of his work, an able one. He spent 
about a year in the West Indies with Schimper, who is prob- 
ably now on his way here from Brazil. I believe he is ex- 
pected here about the first of January, and will give some 
lectures this semester. 

Of course, my principal object in coming here was to get 
hold of some ot Strasburger's methods, and as he is very 
obliging, and ready to give help, my hopes have been fully- 
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realized. It is one thing to read directions about making a 
preparation, and another to have all the steps explained mi- 
nutely by one who is thoroughly versed in the subject. If 
anything is wrong, it is so much easier to be told where the 
trouble is than to have to make it out for one*s self! 

Some time ago I had an opportunity of examining some 
of Strasburger's own preparations of nuclear-division. They 
were from the embryo-sacs of Fritillaria and Galanthus 
and were stained with sopranin. It would be impossible to 
imagine anything more definite and clearly colored. I had 
not supposed it possible to fix and stain anything so perfectly. 

From what I have said, you can easily see that I feel fully 
repaid for coming here. 



Chippeway Plant Names. 

L. H. BAILEY, JR. 

During a recent visit to the extreme northern portion ot 
Minnesota, under the auspices of the Geological and Natural 
History Survey of that State, I had occasion to acquire some 
of the plant names of the Chippeways. These names were 
obtained from two men — Pasheton'egweb and Mimash'ga- 
wab — who could speak tolerable English. In accordance 
with custom in writing Indian names, 1 have employed e for 
the first sound of a. In the middle of a syllable this sound of 
e is much shortened ; / usually has the sound oi e; g and k 
are interchangeable, the sound which they represent being 
nearly a medium between them, and often partaking also of 
the sound of «. Ngk often represents very nearly the sound 
represented by g or k, Ans, a pure French-like nasal with 
the sound of 5 retained, is a diminutive ; minim's, island, 
min'msans, little island ; sag'ime^ mosquito, sag'imans^ little 
mosquito (" sand fly"). 

AnibVshan^ Plantago major. This word appears to be used also to 
designate leaf or foliage in general. 

Shin^kivag (pi. ahinkiua^hwag)^ Pine. Appears to be applied to both 
Pinus resinosa and P. Strobus. 

WVgdbf Tilia Americana. We find h here has much the sound of p. 

WVkwaSf Betula papyracea. 

MUig^omish, Quercus macrocarpa. 

Bima^tig, Vina. 
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Wi^kwaa hima'tigy Celastrus scandens, literally "birch vine," from its 
frequent occurrence on the birch. 

Manito^ hima^tigy Ampelopsis quinquefoMa, " spirit vine," from medic- 
inal properties of its roots. 

JCVshig, Thuja occidentalis. 

Mi^nan, Vaccinium berries. This word appears to be used also for 
berry in general. As near as I could learn, it is the plural form of the 
wonl, the singular being wim^in. 

JVabo^sn minan, "rabbit berry ,"JAralia nudicaule. 

Migi^ai wimiriy " eagle berry," Physal is grandiflora. 

Asa^na winhiriy Prunus Virginiana. 

Shasha^gominan, Cornus Canadensis. 

Ote^imin (pi. otpHminin), Strawberry. Evidently applied to fruit of 
both Fragaria Virginiana and F. vesca. 

Manito'katag, 'spirit root," Cicuta maculata. 

Wan^pekoony Epilobium spicatum. 

OUehik' amiwanhgy Scirpus lacustris and the large Eleocharis pdiis- 
tris, growing in borders of lakes. 

Anikatoashg^anSf " little joints," Equisetum Hmosum, growing in lakes. 

Aasak'anashgy Phragmites communis. 

AbakwaVy Typha latifolia. 

Ansis^ well defined masses of Potamogetons growing in water. 

Ansisi^y various water weeds along the margins of lakes and rivers. 

WahizV hinawaligy Sagittaria variabilis, var. gracilis. 

Wabishka biqua'kuxUy" white ball," Nymphaea tuberosa. 

Bigna'kwcdansy " little ball," leaves of Nuphar ad vena and N. Kalmia- 
num. It would seem that this name should be applied to the flowers, 
but repeated questioning only supported this application. 

OgiU/bagy flower of Nuphar Kalmianum, and perhaps also of N. 
ad vena. 

Wiken\ Acorus Calamus. 

Name'hiUy Asarum Canadense. 

McLsh^gigy " mushkeg" of the settlers, a sphagnous swamp. 

Mashgikwam^otashy " swamp bag or pouch," Sarracenia purpurea. 

Bashginakiva'nibagony Lycopodium complanatum, L. clavatum, and 
probably other lycopods. 

Wtahashkwa^lany Mushroom. 

Kine^bigobagy Fern. Kene^big is snake. I could not determine the 
significance of the remainder of the word. 

Winnisi'bngy Chimaphila umbellata. 

Oshabc/minagy fruit of Ribes hirtellum. 

Oshabc/minaganahy bush of Ribes hirtellum. 

Mine^sag, fruit of Crataegus. 

Osikioa^gomish, fruit of Amelanchier. 
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Osikwa^gominag, bush of same. 

Tchatchamo^sikany Achillea millefolium. 

Miskmm^inapy fruit of Rubus dtrigosus. 

Miakwim^inakashy bush of same. 

Ashkashkala^minakwai, Clintonia boreal is. 

Baahgmkana'gorainan, berries of Sambucus racemoea. Pashetoneg- 
web told me of edible and darker colored berries of the same name, evi- 
dently the fruit of S. Canadensis, but I did not see the plant there. Bash- 
gisikan is gun ; minan, berries. The intermediate syllables I can not ac- 
count for. The name refers to the practice of making pop guns fronn 
elder stems. 

Babashgisikana^tigy bush of elder. 

Kakagituan^tag, Taxus Canadensis. 

Pokan^y Corylus rostrata. 

MUkhoa^bimagy Corn us stolonifera. 

Osa^kitigomag, Echinospermum sp. 

NVga-wimminy " goose berry," Lonicera oblongifolia. 

ShVgak-minany " skunk berry," fruit of Ribes fioridum. Mimashgar 
wab informed me that there is a red berry of the same name, evidently 
the fruit of R. prostratum, which occurs there. 

MishshitchH-minany fruit of Ribes rubrum. 

I could not find names for Lysimachia stricta, Act»a alba, Chenopo* 
dium album and hybridum, or the Ashes. 



BRIEFER ARTICLES. 

New form of Baptisfa calycosa* — I wish to call attention to a plant in 
the last distribution of that excellent collector, Mr. A. H. Curtiss, of Jack- 
sonville, Florida. It is his No. 699*, and is sent out under the name of 
Baplisia calycosa Canby. The specimens which I have seen are, however^ 
quite different in appearance from those originally collected by Misa 
Reynolds and Miss Floyd in the vicinity of St Augustine. As in most 
species of the genus, these were very smooth or even glaucous, the only 
pubescence being a sparse and often deciduous fringing of the stipules^ 
leaves and calyx, with long white hairs. In Mr. Curtiss's specimens the 
stems, branches and under side of the leaves (and also their margins and 
midrib above) are densely covered with a spreading or retrorse villosity 
which is still more strongly marked at each node of the stems. Appar- 
ently they retain their color in drying to some extent, while the type 
specimens always appear quite black. Mr. Curtiss's locality is at DeFuniak 
Springs, Wilson county, N. W. Florida, and as this must be about 300 
miles from St Augustine, it is possible that intermediate forms may oc- 
cur; if these do not turn up a varietal name will be necessary, and the 
plant in view may be designated as Baptisia calyeoea,. var. Tiiloea. — Wm. 
M. Canby. 
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FixlDg and Staining Naclei.— The following methods have been found 
to give excellent results in the study of nuclei. The observations were 
chiefly made with the mother-cells of the spermatozoids of various ferns, 
but the nuclei of vegetative cells also gave very instructive preparations. 
In order to fix the nuclei, the prothallia were placed in aqueous solu- 
tions of chromic or picric acid or corrosive sublimate. The chromic acid 
solution should be a 1 per cent, solution ; the others concentrated. In these 
solutions they should remain from one to two hours, though in the corro- 
sive sublimate solution less time is required. The chromic and picric 
acid preparations must be washed in several waters before staining. It 
has been found a good plan to leave them over night in abundant fresh 
water before the final washing. 

The sublimate preparations may be transferred to absolute alcohol, 
in which they should remain several hours. 

The specimens are now ready for staining. The best results were 
obtained with bsematoxylin and gold chloride. The secret of good hsema- 
toxylin staining is to use a very dilute solution — three or four drops of 
the prepared solution in a watch-glass full of distilled water— and to allow 
the specimens to remain in this for at least twenty-four hours. Stras- 
burger is especially emphatic upon these points. 

After taking the specimens from the haematoxylin solution, they 
must be passed successively through 50 per cent, 70 per cent, and abso- 
lute alcohol before monnting. Half an hour is usually sufficient for each 
of the alcohols. For immediate examination they may be mounted in 
glycerine, but for permanent preparations first in origanum oil, and then 
transferred to Canada balsam (dissolved in chloroform). 

The gold cnloride method is simpler, and I have found it to answer 
admirably for specimens fixed in picric or chromic acid ; but with those 
fixed with corrosive sublimate or alcohol it has not answered so well. 

A few drops of 1 per cent, gold chloride in water are placed in a 
watch glass almost half filled with distilled water, and the specimens are 
allowed to remain from one-half to one hour, the solution being kept in 
the dark. Strasburger recommends a trace of HCl, but with the picric 
and chromic acid preparations, although thoroughly washed, I found this 
unnecessary. The specimens are then thoroughly washed, being at the 
same time exposed to the light and finally mounted in glycerine. With 
alcoholic material htematoxylin was found to give the best results. 

The above notes embody nothing especially new, but may be useful 
as a memorandum of work actually done. — Douglas H. Campbell, Bonn. 

A Usefal Artificial Light. — The following apparatus, recommended 
by Strasburger, has been found very useful in dark weather, and of course 
can be used at night: A glass globe about six inches in diameter is filled 
with a very dilute solution of ammoniated copper oxide, and suspended 
between a large Argand burner (gas or oil) and the microscope. The 
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light should be about twenty inches from the microscope, and the globe 
sufficiently supported so as not to oscillate. The light obtained is bright 
but not dazzling, and of a soft green color that is extremely agreeable to 
the eyes, A screen of some kind should be used to protect the eyes from 
the light and heat of the lamp or gas flame used. The apparatus is re- 
ferred to in the " Botanische Practicum " as the Schttster Kugd. — ^D. H. 
Campbell, Bonn. 

The iDflnenee of heredity upon rigor.— The results of two series of 
experiments with the tomato plant, carried on during the past three sea- 
sons, furnish a forcible illustration of the influence of the health of the 
parents upon progeny in plants. 

In the fall of 1883 a single plant was noticed in a row of tomatoes 
that appeared more feeble, and had more of its fruits decayed than any 
other. A few seeds were gathered from some of the sound fruits of 
this feeble plant, and at the same time, a few from sound fruits on a 
neighboring plant that appeared healthy and vigorous. The following 
spring the two samples of seeds were sown, and the young plants trans- 
planted to adjoining rows in the garden. It was a surprise to find that in 
habit the plants of each row closely resembled the parents, i. e., the prog- 
eny of the feeble plant was also feeble, even more so than was the parent, 
while that of the vigorous plant appeared entirely healthy. The differ- 
ence in the two rows was so marked that, but for the unquestionable 
identity of the fruit, one would scarcely have thought it possible that 
they could be of the same variety. The same selections of seed were con- 
tinued through 1885 and 1886, with like results. The past season the 
progeny of the feeble plant of 1883 scarcely exceeded one-fourth the size 
of that of the vigorous one. The plants lay prostrate on the ground, with 
discolored and shriveled foliage, and with the fruits fully one-half decayed 
before frost came. This decay is a soft rot, quite different from the black 
rot that so often affects tomatoes. The fruit becomes soft and collapses 
without changing color, the skin finally bursts, permitting the contents to 
flow out, when the skin dries without detaching itself from the plant. 

In the second series of experiments plants were grown through three 
successive generations from seed taken from quite immature fruits. In 
one instance seeds were gathered in every case from fruits that had not 
commenced to change color toward ripeness; in the other they were 
taken from entirely ripe fruits. It is of interest to observe that the effect 
of the immature seed upon the vigor of the progeny was precisely simi- 
lar to that of the seeds from the enfeebled plant above noted. The plants 
grew more and more feeble, until they failed to attain more than a fourth 
the size of those grown from ripe fruit. 

Several varieties of tomatoes now cultivated show evidences in their 
manner of growth of having been originated by the selection of too imma- 
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ture seed. This course may have been taken to secure earliness. Prac- 
tical deductions, however, may be left for the cultivator; present interest 
centers more especially in the fact, illustrated by the experiments, that 
the hereditary law of the transmission of vigor holds as strongly in the 
vegetable as in the animal kingdom.— Emmett S. Goff. 

Petroleam Spirit as a Plant PreserYatiye. — If petroleum spirit (boil- 
ing from 25°-45°C.) has not been employed for preserving plants intended 
for the study of chemical constituents, I should like to propose it. 

Plants for macro-chemical work are usually preserved by drying. 
Dried plants have lost volatile substances, particularly volatile oils. 
Chemical changes, too, have been produced by plants remaining in con- 
tact with air. Since the first step in the chemical analysis of the plant is 
to treat it with petroleum spirit, and as cold maceration requires a good 
deal of time for complete extraction, Ume is actually saved by thus keep- 
ing the plant. 

I am not proposing petroleum spirit as a preservative entirely on 
my own experience. An experienced chemist to whom I spoke thought 
it would be excellent. After beginning the analysis of different plants, 
he had several times been interrupted and obliged to keep them in petro- 
leum spirit for a year at least If kept in the dark he invariably found 
them in good condition. 

Dried plants are not fit for microscopic study, even if their chemica\ 
constituents are unaltered. Their cells are contracted and they break so 
readily that sections are not conveniently made. Therefore plants must 
be kept in a liquid. Ordinary alcohol removes too many constituents 
and renders the plants too brittle. In a meajsure the same is true of abso- 
lute alcohol. Moreover absolute alcohol absorbs water so rapidly that it 
is troublesome, and it is too expensive. Since Dr. H. W. Jayne, of Frank- 
fort, Philadelphia, has undertaken the manufacture of petroleum spirit it 
is easily obtained and does not cost a great deal. Ordinarily it removes 
only a little chlorophyll and volatile and fixed oils. If these constituents 
are to be especially studied, the previous macro chemical examination 
would show in what they were insoluble and the plants preserved in 
these. My experience has been that petroleum spirit does not contract 
the plant or render it brittle, as does alcohol. Since petroleum spirit 
does not remove water, I should think this would be true in most cases. 

The rapidity of evaporation of petroleum spirit is objectionable 
because of waste and the danger of fire. But rapidity of evaporation is 
not always disadvantageous. One can thus easily free the object from 
petroleum spirit if it is desired to mount in something else. — Lillie J. 
Martin. 

[Histologiste will notice that Miss Martin does not claim that petroleum n>1rit is a suit- 
able preservative for tissues for histological examination. Cell-walls are admirably pre- 
served by it, but the structure of the cell contents is not well shown. The liquid is so vol- 
atile as to make the handling of sections|almo6t impossible. Nor does the petroleum spirit 
harden specimens suitablv for section cutting. We call attention to these points lest some 
one may De disappointed by hoping to preserve histological material by this liquid.— Eds.] 
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EDITORIAL. 

In the December number of the American Naturalist (p. 1075), 
occurs the following, portions of which we italicize : " The species of 
tree mo9Sf Ursea barbata, grows to a considerable length on the south shore 
of Lake Superior. * * * The moss trails from the limbs a la the para" 
sitic Spanish moss of the South." This item of ''scientific news '' occurs 
in the department under that name edited by Wm. Hosea Ballou. Just 
why there should be such a department in addition to the others edited 
by specialists, and embracing almost all branches of natural history, we 
can not see. The editor of this department can not be a specialist, and 
is therefore constantly liable to bring discredit upon the Naturalist^s good 
name, by the insertion of items like the above, which savors of the style 
of the daily newspaper. Had this note come under the eyes of the editor 
of the department of botany. Dr. Bessey, it would of course have appeared 
in a correct form. We respectfully suggest to the editors of the Naturalist 
that they have the department of " scientific news'' edited by the various 
specialists on their staff, and not left to the tender mercies of any special 
news gatherer. 

It may not be too late, at least for its own sake, for the Gazette to 
express its opinion on the " Hatch bill," which is pending before Con- 
gress. The bill provides for the establishment of agricultural experiment 
stations in connection with the agricultural colleges established under 
the act of 1862 in the various states and territories, or hereafter estab- 
lished under that act. The trustees of these colleges have entire charge 
of such stations, and are required to appoint a director and necessary 
assistants : 

" It shall be the object and duty of said experiment stations to conduct original 
researches or verify experiments on the physiology of plants and animais, the diseases to 
which they are severally subject, with the remedies for the same ; the chemical composi- 
tion of useful plants at their different stages of growth ; the comparative advantages of 
rotative cropping as pursued under a varying series of crops; the capacity of new plants 
or trees for acclimation within the isothermal limits represented by the climate of the 
several stations and their vicinity ; the analysis of soils and water ; the chemical composi- 
tion of manures, natural or artificial, with experiments designed to test their comparative 
eff^ts on crops of different kinds ; the adaptation and value of grasses and forage plants ; 
the composition and digestibility of the different kinds of food for domestic animals ; the 
scientific and economic questions involved in the production of butter and cheese ; and 
such other researches or experiments bearing directly on the agricultural industry of the 
United States as may in each case be deemed advisable, having due regard to the varjring 
conditions and needs of the respective states and territories." 

In order to secure uniformity of methods and results these stations 
are to receive advice and assistance from the Commissioner of Agricul- 
ture (though not under his control in any way), and are to report their 
work annually, in addition to issuing quarterly bulletins of progress. 
For carrying out the provisions of this act, $15,000 annually is appropri^ 
ated to each station. . . / ' 
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No more useful legislation has ever been proposed in the United 
States, and the benefits accruing to the agricultural industry and botani- 
cal science, from the establishment of such stations, would be incalcula- 
ble. The provision for original research and the prompt publication of 
results is a most commendable feature, and the bill is worthy of the 
heartiest support. Immense pressure has been brought to bear upon 
Congress, and the friends of the bill confidently expect its passage. In 
this hope the Gazette earnestly joins. 



NOTES AND NEWS. 

De. Goebel, of Rostock, will succeed the late Dr. Wigand at Mar- 
burg. 

De. S. a. T. Tuelberg, a Scandinavian botanist, died December 15, 
34 years of age. 

Mr. a. H. Curtiss is editor of the Florida Farmer and FruU Grower, 
published at Jacksonville, Fla. 

Rudolf von Uechtritz, chiefly known for his studies of the Sile- 
sian flora, died November 21 last, at 48 years of age. 

Dr. a. F. W. Schimper, formerly connected with the Johns Hop- 
kins University, has just returned to Bonn from a journey in Brazil. 

Mr. William Fawcett, of the Botanical Department, British Mu- 
seum, has been appointed Director of the Jamaica Botanical Gardens. 

Don Francisco Loscos y Bernal, a Spanish botanist who did much 
to make known the flora of his region, died November, 1886, at the age 
of 68. 

A STUDY of the microbe of rabbit septicemia by Dr. T. Smith has 
been distributed by the author from the Journal of Comparative Medicine 
and Surgery. 

The enumeration of North American Hypocreaceae by Ellis and 
Everhart comes to a close in the January Journal of Mycology with the 
161st number. 

Mr. J. H. Hart, superintendent of the Government Cinchona plan- 
tation (Jamaica), has been appointed superintendent of the Trinidad 
Botanic Gkirden. 

Dr. Tschirch recommends the addition of lead or barium com- 
pounds to the alcohol used in preserving plants as an efficient method of 
retaining the original colors. 

Father Scortechini, a well known Indian botanist, recently died 
at Calcutta. His death was induced by severe work in the botanical 
exploration of Perak. 

During the last ten years between 1100 and 1200 new plants from 
Madagascar have been described in the Journal of the Linnean Society and 
Journal of Botany, Twenty nine of these are new genera. 

The editors of Noktrinia desire to compile a directory of all writers 
and investigators who give attention to al^ae. Such will please send their 
addresses to Messrs. De Toni and Levi, 3422 S. Samuele, Venice, Italy. 
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At the Christmas meeting of the Indiaua Academy of Sciences, at 
Indianapolis, Dr. H. W. Wiley presented ji valuable paper on the "Causes 
of the Variation of Sucrose in Sorghum," of which we shall publish an 
abstract shortly. 

As THE appropriation bill before Congress now reads, the- work of 
plant pathology of the Agricultural Department will receive about $5,000 
for carrying on the next year's work» exclusive of salaries. But it may 
yet be cut down. 

A short account of the life and work of Dr. Georg Winter, editor 
of Hedtoigia, from the pen of Prof. W. A. Kellerman, is given in the Jour- 
nal of Mycology for January. A full list of his publications, forty-three in 
number, is appended. 

Truffles of edible size have finally been found in the United States. 
They come from Louisiana, and have been identified by Mr. J. B. Ellis 
as Tuber niveum (Terfezia leonis Tul.). It is reported quite common 
near Natchitoches, and is eaten by the residents. 

Hugo de Vries suggests, in Nature^ a method of preserving such 
colorless plants as Monotropa in alcohol without their assuming a orown 
color. " To 100 parts of common strong alcdiol add 2 parts of the ordi- 
nary concentrated solution of hydrochloric acid of the shops." 

On comparing the reprint of Roll's Ztbr Systematik der TorfnuxHe with 
the original in Flora we find that the paging has been so completely al- 
tered as to make it impracticable to state at length the changes. It is 
greatly to be regretted that such confusing changes should be introduced 
into important papers. 

A. J. Brown declares that the membrane commonly known as 
" mother of vinegar " is formed by Bacterium xylinum,n. sp., and not by 
Bacterium aceti, to which it has been ascribed. The membrane gives all 
the reactions of cellulose, which the bacterium forms from the dextrose 
and other sugars present. 

That botany is a suitable, and even very desirable study for young 
men is the conclusion reached by Dr. J. P. A. Adams in an article m the 
Sun88 OrosSy the new journal of natural history for the Agassi z Associa- 
tion, published in connection with Science. He has the botany of the 
plant collector chiefly in mind. 

A new journal. Agricultural Scienoe^ has started with the year, which 
will doubtless contain more or less matter of interest to botanists. It is 
edited by Charles S. Plumb, of Geneva, N. Y.,and is a monthly of twenty- 
four pages, rated at two dollars per annum. It presents an excellent ap- 
pearance, and has articles in the first number by well-known scientists. 

Prof. Bayley Balfour, in Nature for Dec. 9 (1886;), confirms George 
Kleb's easy demonstration " that algsB make the water in which they live 
alkaline when they are fixing CArbon in light A waterv solution of 
phenolphtalein is added, and in proportion as the fixation of carbon pro- 
ceeds the water gradually assumes a deep red tinge, which gradually dis- 
appears when light is excluded." 

Dr. R Klein, in Nature (December 23), calls the Cambridge choler.i 
fungus (of Messrs. Roy, Brown and Sherrington) to account, and says it 
is a common mold which has developed during preserving of the mate- 
rial, and has grown from the free surface into the tissues, and has no 
connection with Asiatic cholera. His criticisms indicate a surprising 
lack of care in the work of the gentlemen referred to. 
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The results attained by Mr. Roland Thaxter in the cultivation of 
Roestelia from spores of Gymnosporangium, which have already been 
partly described in this journal by Dr. Farlow,are given in detail in Pro- 
ceedings of the American Academy, recently issued. In addition to 
what has already' been said, it is noted that G. macropus, the common 
cedar-apple, is jomed with E. pyrata, an American form of R. penicillata. 

We regret to record the death of Marshall P. Wilder, Dec. 17, in 
his eighty-ninth year, for many years president of the Am. Pomological 
Society, and so well known to all plant cultivators. The Oardmer's 
Chronide (Jan. 1 ), in an appreciative notice of his services, gives a charac- 
teristic extract from his last letter to them, dated March last, in which he 
mentions himself as '' still living, and continuing to stir up the soil to see 
what it will produce." 

In the Journal of Botany (January), Drs. De Toni and Voglino call 
attention to the vexation of homonymous genera. No remedv is sug- 
gested for existing confusion, but caution suggested in subsequent 
naming. For instance, Antennaria is a genus of Compositse and Hypho- 
mycetese, Chauvini'^ is a member of Chlorophyceae and Graminese, Crvp- 
todiscus is a Discomycete an'^. an Umbelhfer, Leptotrichum is a Hypho- 
mycete and a moss, and so on. 

At a recent meeting of the Cambridge (England) Philosophical 
Society, Mr. Walter Gardiner Kive an account of the gland-bearing or- 
gans found in Hodgsonia. Studying the gland- bearing genera of Cucur- 
bitacese and PassifloraceaB, he concludes that the function of the extra 
doral nectaries of these two families is to attract certain insects (proba- 
bly ants), which are of service in protecting the plant from the attacks of 
other and harmful insects, such as caterpillars. 

The library of Kew has just come into possession of the rarest and 
most valuable Japanese botanical work, the Honzo Dsufu, by Iwasatti 
Tsanemasa. It contains colored figures of 1500 species, and is in 96 vol- 
umes, the first 6 of which only have ever been i)rinted, the rest existing 
in hand- made copies, and only two or three copies are known to be com- 
plete. This magnificent work was presented to Kew by Mr. Tokutaro 
Ito, now a student of botany in the University of Cambridge. 

Dr. Aitchison, of the Afghan Delimitation Commission, has made a 
collection of about 800 species (10,000 specimens) of the plants of that 
region. The collection has not been fully worked out yet, but it is esti- 
mated to contain about 100 new species. A curious Umbellifer (Ferula 
oopoda) is described, " in which the bases of the cauline leaves are devel- 
oped into large circular bowls, through a succession of which, gradually 
smaller upwards, the stem passes. The largest of these bowls are a foot 
in diameter, and about two quarts in capacity." Dr. Aitchison thinks 
these bowls do not serve as reservoirs of water. 

At a recent meeting of the Linnean Society, Mr. C. T. Druery de- 
scribed a new instance of apospory in Polystichum angulare, var. pul- 
cherrimum. A paper on apospory was also read by Prof. F. O. Bower, in 
the course of which he showed how in Polvstichum at least four different 
modes of the origin of the oophyte may be distinguished, two being in 
connection with the sorus, whue two are at points apart from the sorus, 
and may occur even on fronds which bear no sori at all. In considering 
the whole phenomenon of apospory Prof. Bower came to the conclusion 
that it is to be regarded rather as a sport than a reversion bearing deep 
morphological conclusions with it. 
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The biennial report of the University of Nebraska shows that a 
remarkable growth has taken place in its scientific departments under 
the leadership of Dr. Bessey. For botany, with which we are most con- 
cerned, there are five rooms required, now provided with an outfit of 
many compound and simple microscopes, a library especially valuable 
in serial works, over twenty-three thousand specimens in the herbarium, 
and other useful and illustrative material. The standard of scholarship 
has been considerably raised during these two years. 

Dr. Q. Haberlandt, investigating the structure of stinging hairs of 
various families, finds their essential structure very similar. Usually 
there is a large terminal cell, more or less sunk in a multicellular base 
by which it is attached. A short distance below the point the walls of the 
terminal cell are very brittle, made so either by .the deposit of mineral 
substances or by lignification. The substance which produces the irrita 
tion is not yet known. Formic acid, to which the urtication has been 
ascribed, he thinks will not produce the effects in the small quantity in 
which it is present 

The first number of a new journal devoted to animal and vegetable 
parasites has been received. It is entitled CentralblaUfiir Baderiologie und 
HtrasUenkundef&nd is edited by Dr. Uhlworm,of Cassel, Germany, assisted 
by Drs. Leuckart and Loeffler, and a very long list of promised contribu- 
tors. Dr. Sternberg, of Johns Hopkins University, will represent the 
editor in this country. It is a bi-weekly of the size and appearance of 
the Botanisches CentrcublaUf and promises to be in its field an e<^ually use 
ful journal. It will at least be indispensable for bacteriologists. The 
price per year is 28 marks (17). 

A SIMPLE METHOD of detecting ptomaines at the time of their forma- 
tion has been devised by Alexander Poehl, according to Biedermann's 
CentralblaU. A needle culture is made in nutritive gelatine [kept in the 
dark presumably], to which has been added .05 per cent of ferric chlo- 
ride, and the same of ferricyanide. In twelve hours the organisms will 
have erown sufficiently to bring about a reduction, if any ptomaine is 
formed, giving rise to Prussian blue, which will at once be evident by its 
color. The presence of air prevents the change taking place at or near 
the surface of the gelatine. For organisms which require an alkaline 
medium, the culture must be acidulated with hydrochloric acid after the 
lapse of sufficient time for the growth of the bacteria, in order to bring 
out the blue color in the presence of a ptomaine. An interesting result 
of the studies already made is that the forms which liquefy the yelatine 
are found to induce no reduction. 

In Nature for December 16 (1886), D. Morris gives two interesting 
instances of the dis^rsion of Jamaican plants by birds. Uncinia Jamai- 
censis has light fruits bristling with hooks very favorable for grasping 
the migratory birds. Small birds have been known to become so entan- 
gled by them that they were unable to extricate themselves. As a result 
this plant is dispersed plentifully in the track of migratory birds. 
Pimento vulgaris, which gives rise to the great allspice industry of 
Jamaica, is distributed by frugiverous birids, by whom tne fruit is greed- 
ily eaten. In fact, it is said that this industry is entirely dependent upon 
the action of frugivorous birds. Ground is prepared for a new pimento 
plantation, and in a year an abundance of young pimento plants will be 
found growing from ripe berries scattered there by birds. It is thought 
that the seeds undergo some fermentation in pjassing through the ali- 
mentary canal, which fits them better for vegetation than those gathered 
immediately from the tree. 
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The relation of nutrition to sexual variation, advocated by Meeban, 
Hoffmann and otbers, appears to bave been observed long ago. F. W. 
Burbridge calls attention, in the Oardeners^ Chnmide, to a statement in 
Threkeld'fl " Synopsis Stirpium Hibernicarura," published in Dublin in 
1727, which says: "The male hemp has the seed, the female only flow- 
ers, yet both are procreated from the same seed. The more attentive 
husbandmen observe that in a fat soil you have more plenty of male 
hemp — in a lean soil more of the female ; or where sown too thick, and 
so wants nutritious juice, it is female." Transposing the words " male " 
and " female * to accord with present usage, and the account agrees with 
recent investigations. 

Fungus diseases of the grape-vine is the topic of the second bulletin 
of the Botanical Division of the Department of Agriculture, prepared by 
F. L. Scribner. It contains 136 pa^es, illustrated with seven excellent 
plates, partly colored, and with cuts in the texL The diseases described 
are the downy mildew (Peronospora viticola), powdery mildew (Uncinula 
spiralis), black rot jPhysalospora Bidwellii), anthracnose (Sphaceloma 
ampelinum), leaf blight (Cercospora viticola) and leaf spot (Phyllosticta 
Labruscte). These are carefully discussed, both botanically and practi- 
cally. An article by Col. Pearson, of New Jersey, is appended, together 
with a translation of several articles on French and Italian remedies. A 
copious index closes a paper which does credit to the Department, and 
will be of service to both the botanist and vineyardist 

The Journal of Botany for Januarv contains a biographical sketch 
(with portrait) of the late Dr. H. F. Uance, prepared oy F. B. Forbes. 
Dr. Hance was born August 4, 1827, in London, and died at Amoy (where 
he was acting consul) June 22, 1886. His name is closely identi^ed with 
Chinese botany, and his contributions, of late years, in the Journal of 
Botany, have made his name familiar to all botanists. Sir Joseph Hooker 
gives th following estimate of his scientific work : " With regard to Dr. 
Hance 's botanical attainments and the value of his labors, I can speak in 
very high terms. For upwards of 40 years he devoted all his spare time 
to investigating the vegetation of China, displaying rare ability in mas- 
tering the technicalities of structural and aescriptive botany, at times 
enriching the scientific journals in England with accounts of new plants 
of great interest in a botanical and economic point of view. In all that 
he attempted he aimed at critical accuracy in identification and diagno- 
sis, and this he attained in an eminent degree, so thai there is no possi- 
bility of failure in recognizing from his descriptions the plants he had 
under examination. Bm Dr. Hance lived he would doubtless have given 
in a connected form an account of the vegetable riches of China, such 
as it would have been far beyond the grasp of any other naturalist to 
have produced, and this, too, with a classical diction that is extremely 
rare in the writings of scientific men. As it is, he has left no successor 
in China." 
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Delpbinium, an attempt to distingnish the North American SpecieSr 

ASA GRAY. 

This essay at an arrangement of our species of Delphin- 
ium is submitted to the botanists of the United States in the 
hope of eliciting, during the ensuing spring and summer, 
some observations on the living plants and such collections 
of specimens with their roots, fruit, and seed as may either 
confirm or invalidate the characters which I have endeavored 
to turn to account. 

J make no reference to the naturalized species, of the sec- 
tion Consolida; nor to the two scarlet-flowered species of 
California, D. nudicaule and D. cardinale (§ Pho'nicodelfhis)^ 
except to say that it would be well to verify the fact noted by 
that most experienced seed-raiser, Mr. William Thompson, 
that while D. nudicaule germinates (after the manner of D. 
tricorne) with prolonged connate cotyledon -petioles and 
hypogseous plumule, the nearly allied D. cardinale does not. 

In our species of the Dclfhiniastrum section, I think good 
use may be made of the seeds and of the root, although most 
of our species have the same type of seed. 



1. Seed-coat close, Bmooth : root fasciculate-tuberouij. 

2. Seed-coat cellular, more or less loose and rugulose : 

stem scapiform from thjckish branching roots. 

Leaves well dissected: raceme many- flowered. 

Leaves merely 3-cleft: raceme few-flowered. 

8. Seed-coat loose, cellular, becoming transversely ru- 
gose-squamellate : fascicled roots long: stem leafy. 

4. Seeds with loose cellular coat either arilliform or 
when dry merely scarious-margined or winged at 
the angles, not at all squamelliferous: more or less 
leafy- stemmed. 

♦Fasciculate roots elongating, not at all tuberiferoua. 

-*" Stem strict, tall or robust, many-leaved : raceme 
many- flowered: pedicels seldom longer than the 
flower or fruit, ascending or erect : follicles erect 
or nearly so, short-oblong. 



I). TRr(;0RKE. 

D. HCAPOSUM. 
D. ULIGIKOSUM. 

D. AZUKEUM. 
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Alleghany species, slender-stemmed : small flowers oan- 
escent-puberulent. 

Califomian, stout : sordid flowers villous. 



[March, 



D. FXALTAT0JC 



D. Califobmcum. 



Rocky Mountains to Oregon, etc.: flowers glabrous, 

canescent puberulent, or barely pubescent outside. D. 8<^opitloritm, 

-h- -K Stem 1j»x, several-few-leaved: pedicels of loose 
raceme spreading or ascending, mostly long : fol- 
licles elongated cylindraceous, often diverging at 
maturity : flowe^rs pretty large. 



Stems 2 to 6 feet high : leaves mostly ample, the lobes 



acute : follicles recurving in age. 



D. TKOLLI I FOLIUM. 



Stems a span to a foot high : lobes of the small leaves 

obtuse, mostly linear. P. bicolos. 

-K -I- -K Stem strictly erect, with few or sparse leaves, a 
foot or two high, bearing a virgate or narrow 
raceme, with ascending pedicels, at least the upper 
not longer than the spur : follicles oblong, not over 
half an inch in length, not recurving. 

Very glabrous, a foot or two high, robust : leaves thick- 
ish: sepals half an inch long, little surpassiiiig the 

petals. D. AMDRR0OKL 

Puberulent or glabrous, 1 to 3 feet high: leaves not 
thick ; divisions or lobes few and linear : roots 
comparatively long atxd slender. 

Raceme a span to a foot long : sepals oval, over half 
inch long, much surpassing the petals, fully as 
long as the spur. I). Parbyl 

Riceme and flowers smaller : sepals oblong, 3 or 4 
lines long, hardly surpassing the petals, shorter 
than the spur. D. Pabishil 

* * Fawciculate roots short and thickening, but not 
tuberiform : herbage puberulent or below hirsute : 
stem strict, a foot or two high : leaves not large : 
raceme spiciform or narrow : pedicels short, except 
some lower ones, ascending or erect ; follicles oval 
or short oblong, erect, puberulent. 
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Raceme virgate, usually elongated and many-flowered : 
sepals oval, 4 or 5 lines long, hardly longer than 
petals or spur. 

Raceme of few to several large flowers : sepals orbicu- 
lar-obovate or oval, 5 to 9 lines long, much sur- 
passing the petals : follicles turgid. 

* * * Fasciculate- tuberous or grumous roots, t. e. a clus- 
ter of globular or oblong testiculate or sometimes 
palmate tubercles, bearing only fibrous rootlets. 

-i- Raceme spiciform and virgate, many-flowered, with 
erect or appreased pedicels shorter than the spur : 
stems strict. 

Tall, somewhat velvety-pubescent: calyx externally 
pubescent. 

Lower, glabrous or inflorescence puberulerit: leaves 
thickish. 

-h- -i- Raceme loose, few-many - flowered : pedicels 
spreading or ascending, comparatively long, never 



Long and lax, lower often 2 inches long : leaf lobes 
all narrow : follicles oblong-cylindraceous, half to 
three-fourths inch long, at maturity almost 
always widely recurving : flowers large and not 
numerous. 

An inch or less long, rarely longer : follicles oblong, 
hardly over half inch long or shorter, mostly 
erect : herbage glabrous or nearly so. 

Spur not longer than sepals, thickish : lower 
leaves with broad or broadish divisions. 

Spur longer than sepals, slender. 

Low, or slender and few-flowered: leaf- 
lobes all or mostly linear : sepals 3 or 4 
lines long : root-tubercles disposed to be 
fusiform. 

Strict, 2 feet high, with rather many-flow- 
ered raceme : leaf-lobes lanceolate : pe- 
tals all bright blue. 

Such a key is far from satisfactory. 



D. HESPERRfUM. 



\). VARIEOATUM. 



D. SIMPLEX. 



D. DI8TI0HUM. 



D. Menziesii. 



D. DECORUM. 



D. PAUCIFLORUM. 



D. Nl'TTALLII. 
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O. trl<M»me Mich"x. does not extend further west than 
Minnesota and Arkansas. 

O, Hi^apanum Greene belongs to S. Utah and Arizona, 
in the latter temtory accompanying D. azureum. More fruit 
of it is desirable. 

O. ttll^nosttm Curran seems to be a near relative of the 
preceding. It is imperfectly known, only at one station, in 
Lake Co., California. 

D. azttreum Michx., with its var. vlialneuia« extends 
from Saskatchewan and from N. Carolina to Arizona and 
Mexico. The seeds should well distinguish it. 

D. exaltatum Ait. is our most eastern species and can 
not be confounded. 

D« Callfornicum Torr. & Gray seems also quite peculiar,, 
and is restricted to the Californian coast district. 

D* scopttlorum Gray I take to be a collective species, 
of the Rocky Mountains and northwestward, to the type ot 
which I am constrained to annex the following varieties : 

Var. staclijdeuiii. A form with narrow leaf-lobes and 
strict stem (3 to 7 feet high), upper part of this with the long 
and dense spiciform raceme and outside of flower cinereous^ 
puberulent. — Interior of Oregon, Cusick. New Mexico and 
Arizona, Print* /r. 

Var. gflaucum. Like the other broader-leaved forms, 
sometimes glaucous, even the pedicels glabrous or only 
obscurely glandular-puberulent, and follicles glabrous. — 
D, glaucum Watson. Sierra Nevada, California, to Wash- 
ington Territory, and even to the Yukon River. Connects 
with 

Var. 9ut>alpinuiii. A foot to a yard or more high, 
with shorter raceme of larger and deeper-colored flow^ers, 
the inflorescence and even upper part of stem viscidly pubes- 
cent or villous, and. follicles glabrous. — This is I), elatum 
Gray in Am. Jour. Sci., D, occidentalc Watson, and is the 
analogue of D, alpinum of Europe. It occurs through the 
higher mountains of Colorado to those of E. Oregon. 

D. trolliifolittm Gray occurs on the Columbia River, 
below the Dalles, and in N. W. California, and is evidently a 
species of woodland or shade. 

D. bicolor Nutt., a low species of the higher Rocky- 
Mountains, and of those of E. Oregon, etc., w^ith the inflor- 
escence and flowers somewhat of D. Menziesii, proves to 
have deep and long (instead of tuberiferous) roots. It is 
J), Menziesii var. lltahense Watson, Bot. King. Exp. 
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D« Andereonll is D. MenziesiiVi zX'&on 1. c, as to Nevada 
plant, and mainly D. decorum var. Nevadense of the Botany 
of California. It belongs to the mountains of W. Nevada 
and the adjacent Sierra Nevada. More specimens in fruit 
are desirable. 

D. Parryl is founded on specimens collected in San Ber- 
nardino Co., California, by Parry in 1850, Parry and Lem- 
mon in 1876, and by Parish ; also apparently the same col- 
lected near Santa Barbara by Brewer. 

D. Parisbii is a rather low and rigid-stemmed species, 
much smaller-flowered than the preceding, collected at Agua 
Caliente, on the southeastern borders of California, by Par- 
ish, and in adjacent Lower California by Orcutt. 

D. lieaperium is a common Californian species, which 
has passed for D. simplex and for Californian D. azureum. 
It appears to abound from Mariposa Co. and from Monterey 
northward, and it reaches W. Oregon. The roots of this 
and the next species are intermediate in character between 
the merely fasciculate and the tuberiform types, but rather of 
the former. 

I>« Tariegfatum Torr. & Gray is very well marked in 
character, and is one of the most showy species. Bentham, 
in PI. Hartw. 295, took it for D. decorum^ but wrongly. We 
know it only in California, from Monterey to the Upper Sac- 
ramento Valley. 

The remaining species have genuine grumous or tuberi- 
form roots, although, as to 

D. 0lmplex Dougl., this is only an inference; for the 
roots of Douglas' plant, and of Spalding's from the same 
district (W. Idaho), which accord in character, are wanting 
in the specimens. But the plant comes near to the following, 
which has commonly been taken for it. Further knowledge 
of this species is much desired. 

I>. disticliuiii Geyer in Hook. Lond. Jour. Bot. vi. 67. 
D. azureum Torr. in feot. Wilkes' Exped. Common on the 
low prairies of E. Oregon and Washington Territory, and 
extending to Montana. 

I>. UlensBiesil DC. Chiefly near the coast, Brit. Colum- 
bia to Oregon and northern part of California. There are 
puzzling specimens, but it appears to be the only grumose- 
rooted species with pretty large and slender peduncled flow- 
ers, succeeded by long and narrow divergently recurved 
follicles. Yei sometimes these seem to remain erect. 

D. decorum Fisch. & Meyer. This is a low and lax 
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species of the western part of California, extending eastward 
to the Sierra Nevada, of very variable foliage, but compar- 
atively broad-leaved. Indeed the rounded lower leaves are 
sometimes barely 3-lobed, and the divisions commonly round- 
obovate or cuneiform. The typical form (the plant raised in 
the St. Petersburgh garden, from seeds gathered at the Ross^ 
Colony — of w^hich an original has been obligingly sent me 
for identification) has flowers as large as those of D, Men- 
ziesii. Other specimens agree with this ; but not rareh', both 
in the northern and southern districts, it is much smaller- 
flowered, and passes freely into 

Var. patens, the D, patens Benth. PI. Hartvv. This is 
a common form, with narrow leaf-lobes, and a narrower 
raceme of rather small flowers, the pedicels in fruit ascend- 
ing. It would be taken for a quite distinct species, except 
for the intermediate forms. 

D. pattciflorum Nutt. The type of this species occurs 
in the Rocky Mountains, from Wyoming and adjacent parts 
of Colorado to Idaho, and a slender form reaches the eastern 
borders of Washington Territory, and also California, where 
Var. depauperatum, taken to be D. depauperatum 
Nutt. in Torr. & Gray, having broader leaf-lobes, may really 
be only an attenuate form of D, decorum var. patens. Addi- 
tional materials and well formed fruit are wanted. 

!>• Nttttallii. So named because in our herbarium it is 
**D. simplex" of Nuttall. It is a moderately tall species^ 
with grumose root, apparently quite distinct in character,, 
occurring in low grounds along and near the Columbia 
River, above the Dalles, where it has been of late abund- 
antly collected by Howell, Henderson, Suksdorf, etc. Nut- 
tairs specimen is ticketed "Columbia Plains." 



On tbe causes of tbe variations in the contents of sucrose in 
Sorghum saccharatnm. 



HARVEY W, WILEY. 



For some years I have been investigating the Sorghun> 
saccharatum in respect of its adaptability to the production 
of sugar. 

During this time many difficulties have been encountered 
and these troubles have all been overcome with one excep- 
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tion. The chief obstacles to successful sugar making have 
been, firsts unfavorable climatic conditions ; second^ imper- 
fect methods of extracting the sugar; thirds improper treat- 
ment of the extracted juice ; fourth^ variations and rapid 
changes in the sucrose of the juice. All of these problems 
have been successfully solved save the last. It is proper to 
say, however, that certain methods of cultivation and certain 
methods of selecting seeds tend lo produce maximum con- 
tents of sucrose in the cane and these methods are not yet 
fully developed. A proper conception of the variations to 
which the sucrose in sorghum is obnoxious can not be had 
unless we study briefly the method of its formation, how it is 
stored and the physiological functions in which it takes part. 

Vegetable physiologists have taught us that a carbo- 
hydrate can be formed by a certain retrogressive change in 
protoplasm, by which the cell envelope, in other words cellu- 
lose, is produced. The carbohydrates which appear in the 
embryo of a plant are developed at the expense of the stores 
of material in the seed. After the appearance of the chloro- 
phyll cells in the plant the production of carbohydrates takes 
place with their aid, COj being absorbed from the air and 
free oxygen being eliminated. 

It would be easy to explain the production of carbohydrates 
by supposing that the chlorophyll cell exerted a reducing 
influence* on the CO2 which, with the assimilation of water, 
produced, for instance, starch by the formula 6CO2+SH2O 
sssCftHjoOft+Oij. In the vast majority of plants it is found, 
in corroboration of this supposition, that the volume of the 
oxygen set free is sensibly the same as the carbonic dioxide 
absorbed. The carbohydrate which is generally formed in 
the chlorophyll cells is starch. This starch is removed 
from the leaf, and it is supposed that the carbohydrates which 
are formed in all parts of the plant are derived from this 
original substance. 

In point of fact, however, the production of organic mat- 
ter in a plant does not probably take place in the simple 
manner above described. It is more likely that the presence 
of a nitrogenous body is necessary and this proteid itself is 
the active principle of the production of new organic matter, 
by a certain decomposition it suflTers, with the help of carbonic 
dioxide and water. Nor is it by any means certain that 



lit has lately been ttated that this reduction Is due to the action of electricity on the 
laal producing hydrogen— and this hydrogen is the active principle in the reduction of 
he carbonic dioxide. This statement appears to be purely theoretical. 
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starch is the only organic matter formed by the chlorophyll 
cells ; in fact, it is known that oil is often the product of this 
constructive and destructive metabolism. 

But it seems reasonable to suppose that the different 
sugars are as likely to be formed in the leaf of the plant as 
starch.^ When we remember how easily starch is detected 
in most minute quantities and how easily sugar is missed 
even when present in much larger quantities, we do not won- 
der that vegetable physiologists have supposed that starch is 
the iirstcarbohydrate formed in the leaf and that all the others 
are derived therefrom. The explanation which is made of 
the translation of the starch from the point of its formation to 
the localities where it is stored is as follows : 

Take, for instance, the formation of starch in the germ of ce- 
reals. We are tauglit that the starch first formed in the leaves 
is changed into sugar and in this soluble state carried through 
the plant until it reaches the seed. This sugar, reaching the 
point where the seed is forming, is changed to starch again 
by the am} loplast. 

Let us subject this theory- of the translation of starch to a 
brief examination. There are two only known methods by 
which starch can be converted into sugar, viz, : firsts by the 
action of certain acids, and second^ by the action of certain 
ferments. The conversion of starch into sugar by acids even 
at a high temperature and with the stronger acids is very 
slow. It is simply incredible that such a conversion can take 
place at the ordinary temperature in the leaf of a plant and 
bv reason of the action of the extremely dilute weak vegeta- 
ble acids which the leaf contains. In the same way it must 
be conceded that the opportunity for the action of a ferment 
in the leaf is extremely limited.^ Such action requires time 
and much more favorable conditions than can be found in the 
living leaf. In any case if sugar be formed from starch in 
either of the ways indicated it could not be sucrose. 

In fact the reducing sugar which is found in plants is sel- 
dom starch sugar, /. r. maltose or dextrose. This appears 
to be a fact which the vegetable physiologists have entirely 
ignored. The sugars of plants which reduce an alkaline 
copper solution are either derived from sucrose by inversion 

*Meyer (Bolnnische Zeifuiig, 44, Nos. 5, 6, 7, 8) has lately shown that Ihe leaf of the 
plant is incapable of forming ntarch out of hucrose. Isevulose, etc., and calls especial atten* 
tlon to the fact that starch may not be the original substance formed. 

^The ferment which acts on the starch has been studied by Brassc and Schimper (Bled. 
Centralblntt. vol. 14, p. 109, vol. 15. pp. 310 and 473). It is called amyloM. 
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or more probably are of independent formation. If they 
were derived from starch they would show dextro- if from 
sucrose, laevo-gy ration. In point of fact they often show 
neither, as I long ago pointed out when in view of this optical 
inactivity I proposed for them the name of anoptose. When 
they do show rotation, however, it is left-handed. 

It seems to me that there is one fact that the physiologists 
forget, viz,^ that starch is not always insoluble. In my ex- 
ammations of sorghum juices I have never failed to find 
soluble starch when I looked for it. The existence of bodies 
when first formed in the soluble state, which when once 
made solid become insoluble, is not unknown. Certain forms 
of silica are illustrations of this. It seems much more reas- 
onable to suppose that in the case of the sorghum for instance 
the starch which appears in the seed is partly transferred 
directly from the soluble nascent state to the seat of its final 
deposition. This, indeed, is hardly a theory in the light of 
the fact mentioned above : that the sap of the plant always 
contains soluble starch. 

Led by the commonly accepted theory that the starch in 
the grain of cereals, etc., was formed from sugar, a few years 
ago some experiments were made to increase the sucrose in 
sorghum by cutting away the seed heads as they appeared 
and thus preventing the formation of starch. Two or three 
analyses were made and the results showed a large increase 
in the sucrose in those plants in which the formation of starch 
had been prevented. 

In 1885 I conducted some experiments on a large scale. 
About two acres of a sorghum field were selected. In each 
alternate row of the growing cane the seed heads were re- 
moved as they appeared. Numerous analyses were made 
of the canes from both kinds of rows. The result showed 
most conclusively that no marked increase of sucrose was 
noticed by reason of the prevention of the deposition of 
starch. It is far more simple to suppose that the sucrose 
which we find in sorghum is produced directly by the de- 
composition of protoplasm in presence of carbonic acid, 
provoked by the katalytic action of the chlorophyll cell. At 
any rate there is no sort of evidence that it is ever made from 
starch and no physiologist has ever invented any hypothetical 
saccharoplast to account for such a transformation. 

This subject of the origin of sucrose is of great interest 
but I have not yet finished my experimental studies of it and 
so will not pursue it further at present. 
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The question now arises is the sucrose of sorghum a plas- 
tic material, reserve material, or waste ? In respect of plastic 
material it is sufficient to call attention to the fact that the 
development of sucrose does not begin in the plant until it is 
far on the road to maturity. To this it may be objected that 
its accumulation does not begin until this period, and that 
what is formed earlier in its history is a really plastic mater- 
ial used in the development of other tissues. Had I time I 
might show, I think, conclusively, that the presence of the 
sucrose as a plastic material is not probable. Is it a reserve 
material? The sucrose which is deposited in the seeds of 
plants, in tubers like the sugar beet, and in sugar-cane, 
doubtless is a true reserve material and by its decomposition 
helps the growth of the succeeding plant. But the sucrose 
in sorghum seems to have no such function. It can in no 
way aid the incipient growth of the next plant, for that plant 
grows from a seed. As far as any use in the economy of the 
plant is concerned, it appears to be absolutely worthless. It 
is true that in the case of " suckering," the sucrose in the 
cane may suffer loss, but *' suckering " is not always a nat- 
ural growth ; it is adventitious and is always detrimental to 
the proper maturity of a plant. 

It seems, therefore, that the sucrose in sorghum is purely 
a waste material — as much so as an alkaloid or a resin. 

In the cases where sucrose is a true reserve material, a& 
in seeds, in tubers, and in sugar-cane, we find there is no ten- 
dency for it to disappear until the needs of the new plant 
require it. The sucrose remains, for instance, unchanged in 
the sugar beet until the new growth begins. The same is 
true in a higher degree of the sucrose in seeds. The fact, 
therefore, that in sorghum all traces of sucrose may disap- 
pear in a few days shows that its office is radically different. 

As a result of my investigations I will say that the devel- 
opment of sucrose in sorghum is an accidental function, or 
rather an adventitious function. It goes on usually fart passu 
with the formation of the starch in the grain and the content 
of sucrose in the plant, and its quantity is at a maximum at 
the time the starch formation is completed. In the sugar- 
cane the sucrose appears to be not only reserve, but also 
plastic material. In the upper part of the cane the content 
of sucrose is much less than in the lower, showing that in the 
region of most active growth the sucrose may suffer decom- 
position and help in the formation of proteid. (I wish to add 
here that the only way in which the plant can use sucrose for 
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the formation of other bodies or for working it into living tis- 
sues is by thus getting it into protoplasm.) On the other hand 
the content of sucrose in sorghum is sensibh' the same in all 
parts of the cane, being just as great at the top near the place 
of most rapid starch storage, as it is near the base. It is not 
strange, therefore, if it be true that the production of sucrose 
is onlv the expression of the exuberant vitality of the leaf of 
the sorghum, that the greatest variations should be met with 
the content of sucrose. These variations are not contined to 
different varieties or to different fields but are found in the 
same variety in different canes growing in the same hill, and 
which, there tore, have been subjected to precisely the same 
conditions of culture and weather. 

In ten successive analyses of sugar beets made two years 
ago, I found no greater variation than one per cent, in sucrose. 
The same was true often successive analyses of sugar-canes 
I made last month, November, 1886. On the other hand, 
any ten successive analyses of sorghum canes, made last 
October, will show a variation of six per cent. 

I have not the time here to cite all the instances I have 
noticed which illustrate the principles set forth above. They 
number hundreds. Without a record of these analyses, how- 
ever, the fact clearly appears that the chief cause of variation 
is found in the accidental or adventitious nature of the form- 
ation of the sucrose — in other words, its independence of the 
life history of the plant. When, however, the sucrose has 
once been formed, as in a mature cane, it is subject to sudden 
variations. Sudden changes in the weather, severe frosts, 
followed by warm weather, or simply standing dead ripe, 
often cause a rapid disappearance of the sucrose. It is first 
converted into invert sugar and this quickly disappears by 
fermentation. 

When the canes have been cut also, if they be expressed at 
a temperature of a warm September day, the sucrose is rap- 
idly inverted. This inversion is not due to the action of the 
acids which the sap contains, but is produced by a special 
ferment, probably inverting or some similar substance.* 

These variations in the content of sucrose, are, as I inti- 
mated at the beginning, the chief obstacles now in the way 
of the successful introduction of a sorghum sugar industry 
into this country. The last one is easily avoided by promptly 
working the cane as soon as it is cut. The first one can 

^Ducloux, Compt. rend, 103, p. 881, has shown that sunlight is capable of inverting a 
solution of sucrose. 
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only be overcome by the scientific agronomist, aided by the 
best practical botany and chemistry. 

Since sending the above paper I have received the Revue 
Scientifique^ of February 5, 1887, containing a notice of the 
observations of Girard on the production of carbohydrates in 
plants. This author definitely confirms my statements in re- 
spect of the independent formation of sucrose in leaves. The 
reviewer says : 

'^ Les experiences de M. A. Girard mettent hors de doute que les limbes 
labriqnent alors des saccharose et des sucres r<5ducteur8." 

M. Girard shows the possibility of leaves developing starch 
from sucrose, but. there appears to be no evidence that the 
reverse of this operation takes place. 



Notes on Umbellifer^e of E. United States. II. 

JOHN M. COUI/FEK AM) j. N. UOSK. 
(WITH PLATE II.) 

ANGELICA L.— Fruit strongly flattened dorsally, 
broadly winged at the commissure : carpel with 5 strong 
primary ribs, each with a group of strengthening cells,* the 
2 lateral extended into broad wings, distinct from those of 
the other carpel, forming a double-winged margin to the fruit : 
oil-ducts one to several in the intervals or indefinite, 2 to 10 
on the commissural side (figs. 14-18). — Stout perennials, 
with ternately or pinnately compound leaves, large ter- 
minal umbels, scanty or no involucre, small many-leaved 
involucels, and white or greenish flowers. — Incl. Archan- 
gelica Hoflrn., excl. A, Gmelini DC. — Archangelica is 
referred to Angelica by Maximowicz, Bull. Acad., retersb., 
19. 273. The only characters serving to separate Archan- 
gelica from Angelica break down. The number of oil-ducts 
jn the intervals, while usually one in Angelica, in Angelica 
Curtissii may be two, or even three, as well in the dorsal 
intervals as in the lateral ; while in Archangelica hirsuta 
the oil-ducts may be reduced to one or two in the intervals. 
The generic relation of neither of these species can be deter- 
mined by any character draw^n from the oil-ducts, and plac- 

' In January Gazbite. p. 14, third Hcnieiice from bottom, in contrasting the charactere 
of Angelica and Conioselinum, the last clause (" especially conspicuous under the lateral 
ribs '•) might be understood to refer to Conioselinum. It refers to Angelica. 
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ing Angelica Curtissii and Archangelica hirsuta together 
the other Archangelicas must follow. Also, the adherence 
of the seed to the pericarp is hardl)' a usable character, as 
in Archangelica hirsuta it becomes loose very tardily, and 
in most (even mature) specimens appears as completely 
adherent as in Angelica Curtissii. Sometimes the same is 
true in A. dentata also. Archangelica Gmelini we do not 
consider a member of Angelice^e at all. 

* Seed adherent to pericarp: oil-ducts one to several in the inter- 
vals: uppermost leaves mostly reduced to large iNflated petioles. 

1. A.Cnrtissii Buckley, Am. Jour. Sci. 1.45. 173. Smooth: 
leaves twice ternate or the divisions quinate ; leaflets thin, 
ovate-lanceolate (i to 3 in. broad), sharply and irregularly 
toothed : fruit smooth (i^ to 3 lines broad) ; oil-ducts mostly 
one in the intervals (sometimes 2 or 3), 2 to 6 on the commis- 
sural side (figs. 14, 15). — Along the Alleghanies from Penn- 
sylvania to N. Carolina. Fl. August. 

2. A. hirsuta Muhl. Cat. 2 ed. 30. Pubescent above: 
leaves twice pinnately or ternately divided ; leaflets thickish, 
lanceolate to oblong (5 to 10 lines broad), serrate: fruit pu- 
bescent (2 lines broad); oil-ducts 3 to 6 in the intervals 
(sometimes i or 2), 6 to 10 on the commissural side (fig. 16). 
— Archangelica hirsuta Torr. & Gray, Fl. i. 622 ; Chapman^ 
164 ; Gray, Manual, 193. Angelica iriquinata Nutt. Genera, 
1. 186. — Dry ground. New York to Minnesota, and south- 
ward to Tennessee and Florida. FL July. 

** Seed loose in pericarp: oil-ducts indefinite, somewhat evenly 
distributed, under the ribs as well as in the intervals: upper petioles not 
so prominent. 

3. A. dentata. Slender, smooth: leaves ternate, with long 
slender petioles and few leaflets, which are small, lanceolate, 
coarsely toothed : umbels slightly pubescent : fruit smooth 
or pubescent ; oil-ducts about 20, with 8 on the commissural 
side (fig. 17). — Archangelica dentata Chapman, Torr. & Gray, 
Fl. I. 622 ; Flora, 164. — Dry pine barrens, Florida. Fl. July 
to September. 

4. A. atropnrpnrea L. Spec. 251. V^ery stout, smooth, 
with dark purple stem : leaves 2 to 3-ternately divided ; seg- 
ments of 5 to 7 leaflets, which are lanceolate to ovate (i to 
I \ in. broad), sharply cut mucronate-serrate : umbels smooth : 
fruit smooth ; ribs larger and with much more conspicuous 
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groups of strengthening cells ; oil-ducts 25 to 30, with 8 to 
10 on the commissural side (tig. 18). — Archangelica atrofur- 
purea Hoffm. Umbel. 161 ; Gray, Manual, 193. — Low river- 
banks, from New England to Pennsylvania. Minnesota, and 
northward. Fl. June. 

CCELOPLEURUM Ledeb.— Fruit globular-o void, round 
in section, or slightly flattened laterally: carpel with 5 verj^ 
prominent thick corky primary ribs, about equal and none of 
them winged, each with a large group of strengthening cells : 
oil-ducts I in each interval, i (rarely 2) under each rib, and 
2-4 on the commissural side : seed loose in the pericarp, 
plane or slightly concave on the inner face (figs. 19, 20J. — 
Stout perennial, with 1-3-ternately divided leaves, leAv- 
leaved involucre and involucels, and greenish-white flowers. 
Fl. July. — The genus is well marked by its fniit characters. 
It clearly differs from the w hole group of Angeliceas in the ab- 
sence of lateral wings, and in the fruit not being at all dor- 
sally flattened. The flattening, if any, is slightly lateral, as 
in Ligusticum. From Ligusticum it differs in its very large 
ribs and single oil-duct in each interval ; from Selinum m 
that it has oil-ducts beneath the ribs as w^ell as in the inter- 
vals. It was referred by Bongard to Pleurospermum, but 
diflTers in having oil-ducts beneath the ribs, and in the face of 
the seed being mostly plane or very slightlv concave. 

I. C. timelini Ledeb. Fl. Ross. 2. 361. Stem 1-3 ft. high : 
leaflets ovate, acute, cut-serrate. — Archangelica Qmelini DC ; 
Gray, Manual, 193. A, fcregrina Nutt. — New England 
and northward, also in the Rocky Mountain region. 

^THUSA L.— Fruit ovate- globose, slightly flattened 
dorsally: carpel with 5 thick sharp primar}*^ ribs and no 
strengthening cells except in very tips of the ridges : oil-ducts 
one in each interval and two on the commissural side (figs. 
21, 22). — Poisonous annuals, with 2 to 3-ternately compound 
leaves, divisions pinnate, ultimate segments small and many 
cleft, no involucre, long narrow involucels, and white flow- 
ers in July. 

I. J5« Cynapiom L. A fetid, poisonous European herb, in 
cultivated grounds, from New^ England and Pennsylvania to 
Minnesota. 

CONIUM L.— Fruit ovate, flattened laterally: carpel 
with 5 prominent wavy primarj- ribs, each with a large 
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bundle of strengthening cells : oil-ducts none, but a layer of 
secreting cells next the seed : seed deeply and narrowly 
concave on the inner face (figs. 23, 24). — Poisonous bien- 
nials, with spotted stems, large decompound leaves with 
lanceoHte pinnatified leaflets, narrow-leaved involucres and 
involucels, and white flowers in July. 

I. C. macalatum L. A large branching European herb, 
in waste places throughout the Northern States. 

POLYT^NIA DC— Fruit obovate to oval, much flat- 
tened dorsally : carpel with 5 primary ribs, the dorsal and 
intermediate small or obscure in the depressed back, the lat- 
eral forming broad thick corky wings closely contiguous to 
those of the other carpel and forming the margin of the fruit : 
oil-ducts 12 to 18 about the seed (4 to 6 on commissural side) 
and many scattered through the thick corky peri'^arp, which 
also contains 5 small bundles of strengthening cells : seed- 
section variable, oval or much flattened (figs. 25, 26). — Per- 
ennial, mostly glabrous herbs, with twice pinnate leaves 
(upper opposite and 3-cleft), segments cuneate and incised, 
no involucre, narrow involucels, and bright yellow flowers 
in Mav. 

I. >.Nuttaim DC. Mem. Umbel. 53. t. 13. Plant 2 to 3 
feet high : pedicels and involucels pubescent. — Michigan to 
Louisiana and westward. 

Exp anation of Plate II.— Fig. 14, Fruit of Angelica Curtissii, X 7. 
Fig. 15, Section of carpel of same, X ^<5- Fig- 16* Section of carpel of A. 
hirsuta, X20. Fig. 17, Section of carpel of A. den tata, X 20. Fig. 18, Sec- 
tion of carpel oT A. atropurpurea, X 20. Fig. 19, Fruit of Coelopleurum 
Graelini, X 7. Fig. 20, Section of carpel of same, X 20. Fig. 21, Fruit of 
iEihusa Cynapium, X 10. Fig. 22, Section of carpel of same, X 20. Fig. 
i3, Fruit of Conium maculatum, X 7. Fie. 24, Section of carpel of same 
X 20. Fig. 25, Fruit of Polytsenia NutUlRi, X 3^. Fig. 20, Section of 
.carpel of same, X 20. 



BRIEFER ARTICLES. 

(>arex notes.— Carer glaticodea Tuckm., which W. Boott, Esq., has re- 
"Cenlly referred to C. grisea, has an even, strongly curved style, completely 
separating it from the latter, and also from C. flaccosperma, which has an 
even, straight style. " Bulbous thickened " does not accurately describe 
the style of C. grisea, as it is often merely thickened above the base as in 
0. oligocarpa. But this character is sufficiently marked to disconnect it 
from the others mentioned. Judged by external characters only, these 
three species sometimes closely approach each other, but their styles are 
permanently different — E. C. Howe, Lansingburg^ N. Y. 
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Ash in basket work.— In the Botanical Gazette, vol. xi, pp. 326-328^ 
is an article on Hierochloa borealis, in which the author describes the 
use of this grass in basket work. Furthermore he says : " The wood 

used, which forms the main 
part of these articles, is white 
ash, Fraxinus Americana^ 
and red maple, Acer rubrum^ 
called in Maine white maple. 
These woods they prepare at 
home, splitting the ash into- 
strips of the requisite thin- 
ness and width by means of 
^ig- 1- a machine." 

In conversation with an old basket maker, in the eastern part of 
Yates Township, Orleans County, N. Y., I gleaned the following facts rela- 
tive to a more primitive method of splitting ash than that by machines. 
This basket maker iirst splits the ash log into wedge-shaped pieces as repre- 
sented in the upper half of figure 1. These pieces are again divided inta 
parts along the cross-lines, as seen in the lower half of figure 1. The 
pieces now obtained are called " bars. In ordier to separate the bar into 
strips suitable for his work, the basket maker places the bar on a block 
and strikes hard blows upon it with a heavy hammer. The blows fall 
perpendicular to the layers of growth. This causes the layers of wood ta 
sligtitly separate, much in the same way as a lad in making a whistle, by 
pounding for a time, loosens the willow bark. In order to still farther 
separate the layers, the basket maker causes the end of the bar to project 
about four or six inches from the pounding block, and strikes more hard 
blows upon the projecting end. This causes the end of tpe bar to sepa- 
rate in layers, as figure 2 shows. 
The strips of layers of growth* 
or " grains" in the basket mak- 
ers* terminology, can then be 
readily pulled apart. These 
strips vary in thickness and 
are either trimmed by various 
guages or are themselves split 
by one of two methods. Thus, the edge of the strip having been split by 
a knife for a distance of six inches, one of the halves is placed on the 
floor and the basket maker holds it down with his foot, at the same time 
pulling on the other split portion. Thus it is divided. Or the basket 
maker grasps the strip with both hands, near one end, and bends it rap- 
idly between them ; then he slips his hands up the strip and repeats the 
bending, etc., until he has reached the end of the strip. This procedure 
separates the fibres so that the strip is easily made into two. This basket 
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maker prefers black ash which has been exposed to the wind and sun. 
The best ash for his purpose is obtained from a wood-lot which is open 
and dry. Next to this he prefers isolated trees near a forest. He does 
not use black ash of the " black ash swamps," for. he says, " the grains are 
too thin and the wood is not as tough." 

The structure of the ash determines its mode of splitting under 
heavy blows. It divides at the lines of demarcation of the annual layers. 
Here are to be seen, upon microscopic examination, large dotted ducts, 
whose open mouths are quite evident to the naked eye, in cross section. 

The earliest mention of the ash and other trees in this section of 
Western New York, that I know of, may be found in a handbill issued 
by Joseph Ellicott, November 26th, 1800, (and quoted in Turner's History 
of the Holland Purchase), viz: " Those who prefer land timbered with 
black and white oak, hickory, poplar, chestnut, wild cherry, butternut 
and dogwood, or the more luxuriant, timbered with basswood, sugar tree, 
white ash, wild cherry, cucumber tree — a species of magnolia — and black 
walnut, may be suited." 

I am indebted to a botanical friend, Miss L. A. Weld, for the draw- 
ings. — Charles E. Fairman. 

Astringent qualities of Heuchera and Mitella.— It is well known that 
astringency is a common property in the Saxifrage family, and in the 
west, Heuchera hispida Pursh., H. cylindricn Dougl., and ff. parvifdia 
Nutt., are well known by the hunters, prospectors and others who lead a 
wandering life. These plants are all very astringent and are successfully 
employed in cases of diarrhcea of all degrees of severity. This complaint 
is very troublesome and all the more so on account of its liability to oc- 
cur at any time. This is particularly the case in alkali regions where the 
water one has to drink is so bad as to bring on this sickness in a few 
hours. Of course no drug stores are at hand, but by a little search one 
can usually find one or another of the species mentioned, H. par vi folia 
being the commonest species in Northern Montana. Any one troubled 
with the complaint mentioned can, by chewing a small portion of the 
root and swallowing the juice, quickly relieve himself. Or where the 
dried root is used, some people carrying a supply wherever they go, a 
decoction is often made, but is very disagreeable to take. The great 
trouble with alum root is that if one takes only a little too much sudden 
constipation comes on and has been known to last for days, often causing 
dangerous symptoms. 

We have tried several native roots at different times while far away 
from human habitations and have found that the root of Mitella pentandra 
Hook, is far superior to alum root It is milder and slower in its action 
and besides being mildly astringent possesses a bitter principle which 
acts as an appetizer, as we have demonstrated to our perfect satisfaction 
2 
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on several occasions. The last time we employed it was in the case of a 
young man who had been troubled wjxh diarrhoea for thf ee weeks. Dur- 
ing the last week of the period th^ complaint was- co5(J)led with severe 
indigestion and total loss of appetite. * Having nothing^at hand to give 
him we broke off the root from a botanical specimen ^ Mitella pen tan- 
draand divided it into two parts of about ten grains iftch. He chewed 
and swallowed one piece on the spot (about 9 a. m.Y, and ate the re- 
mainder at 11 A. M. Before noon he actually complainea' of great hunger 
and spoke with evident relish, to our amazement, e£ whftt he expected to 
have for dinner. We saw him again at 2 p. m., an#rtf| felt much better, 
telling us how he had enjoyed his dinner. The ^\t morning we saw 
him again, and he was well in every respect, having a'good appetite and 
digestion, his bowels being free and regular in thii ration. Now this 
man had been sick, and looked sick, for three weeks, yeMhat little bit of 
root made him well in less than twenty-four hours. We would not say 
that such decided results would take place in every instance, but, as 
mentioned before, we have used the root of this plant on several occa- 
sions with beneficial results. By acxiident we discovered the good 
quality of the plant in question. It is our custom to taste every root we 
Hnd new to us, and that is the way we found out Thinking this might be 
new to the public, and that the knowledge of it might be of practical value 
to others, we submit these remarks to the readers of the Gazette. — F. W. 
Anderson, Greal Fcdls, Montana. 
k|/u^ Celery Leaf Blight (Cercosp(fra Apii Fres.)— This disease annually de- 
stroys about one half of the celery planted in this section ; last year (1886) 
the loss occasioned by the parasite was not so great as in former years, 
owing, no doubt, to the dry weather which prevailed in this section. 
Frequent showers and heavy dews followed by hot sunshine favors the 
growth of the fungus. The fungus usually appears in this section about 
the first of July, and at the approach of cool weather, which usually comes 
on in September, the fungus gradually disappears. When fresh the 
conidia germinate readily (in three hours) by sending out a delicate, 
colorless thread from each cell. So long as the celery leaves are kept dry 
but few of the conidia germinate, but if the leaves are frequently 
moistened the fungus quickly destroys them. Celery protected from the 
direct rayp of the sun, either by natural means, as planting under trees, 
or by screens made for the purpose, is rarely attacked by the parasite. 

On September 2^^, 1886, several healthy celery plants that were grow- 
ing in the open air were lifted and planted in the green-house. About 
one week later sowings of the conidia of C. Apii were made upon the 
leaves of several plants. Fifteen days later the leaves where the sowings 
had been made showed the pale green pustules which always appear just 
before the hyphie and conidia become visible. Owing to the cool weather 
which came on about the time the pustules made their appearance, the 
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fungus made no further progress, except several spots which showed the 
brownish hyphsB, but no conidia. The plants upon which no sowings 
were made remained healthy. If the experiment had been made earlier 
in the season the development of the fungus would have been more 
rapid. A form of 0. Apii is quite common on Pastinaca, but is quite dis- 
tinct from C. Apii on cultivated celery. In the Journal qf Mycology (vol. 
I, p. 87), the form on Pastinaca is included under C, Apii Fres. Mr. Ellis 
thinks, however, that the form on Pastinaca might be called C. Rutinacie 
with propriety, as distinct from C. Apii Fres.— B. T. Galloway, 
Columbia, Mo, 

An American Papaver*— Last summer Mr. John Spence, a florist of 
Santa Barbara, collected many plants in the high mountain regions of 
Santa Barbara County, which he submitted to me for examination. 
Among other novelties were the beautiful orange-colored blossoms of a 
Papaver. In the absence of root or foliage, it was not easy to tell 
whether it was P. Bhoeas of £urope or something new ; but, judging from 
the location in which it was obtained, I suspected it might be something 
new, and sent it to Dr. Gray. Oa a visit to the same locality later in the 
season, Mr. Spence obtained ripe seed, and succeeded in raising perfect 
plants, specimens of which he has sent to Dr. Gray, who decides that it is 
a new species. Being the first American representative of the genus, Dr. 
Gray very appropriately christened it Papiver Oalifornioa. Mr. Spence 
says the plant is fouad in quantity where the ground had been burned 
over the previous season, and that the large masses of brilliant orange 
flowers could not fail to attract attention. The same plant was found 
last year, by other individuals, in two different localities in the Sinta 
Ynez mountains, and under the same conditions, on ground that had 
been burned over the previous year : but we have no report of its having 
been collected before last year. — Mrs. R F. Bingham. 

Yermionlaria phlogina Fairman (n. sp.)— Perithecia very delicate, 
minute, superficial, sparingly clothed with bristles of varying length, 
subhyaline above, darker below, continuously or sparingly septate, 60-100 
M long and 5-7 At thick, tips (especially the longer ones) obtuse : sporules 
oblong, fusoid, hyaline, slightly curved, endochrome at length imperfect- 
ly divided in the middle, 15-20X2i-3 At.— Differs from 7. Coptina Pk. in 
its smaller, paler perithecia and different bristles. 

On leaves of Phlox divaricata. Ridgeway, Orleans County, New 
York, July, 1886. 

This Verm cuUria occurs on the phlox leaves, (generally after flower- 
ing of the host), often mixed with a Clado3porium (C epiphyllum Nees ?) 
sometimes pure, and at times suspected leaves have only the Gladospo- 
rium present— Charles E. Fairman, LyndonvUle^ New York 
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EDITORIAL. 

One thing is especially true of American botany — it is vigorous and 
progressive. The evidences of accelerating growth may reasonably sup- 
port hopes of a future development as profound, even if not as massive, 
as Germany now possesses. We are of a mind with our Grerman corre- 
spondent (whose views on this and other points carry all the more 
weight by being taken from a letter not written for publication), that 
time will bring us college faculties in botany, with all implied improve- 
ments and accompaniments, where we now have isolated teachers. It is, 
indeed, quite possible to establish a few laboratories and lecture rooms 
in emulation of the best the world knows, if men of erudition and in- 
domitable energy are willing to devote themselves to the work, and can 
secure the backing of sufficiently large and wealthy institutions, yet to 
see the science acknowledged as an essential part of a general education, 
which is now true in a limited sense only, there must exist the convic- 
tion in the public mind that it is of greater importance than other studies 
which it displaces. Public attention is much more directed toward the 
useful at the present time than what is simply interesting. It will be 
good policy, therefore, for botanists to pay regard to those subjects which 
affect the thought and welfare of the people. In passing this way the 
dangerous ground of superficiality must be sedulously avoided, for our 
plea is not for popularity at the expense of science, but for the advance- 
ment of science by the aid of the good will of the people. Let the botany, 
presented by botanists, take hold of problems of human welfare and phil- 
osophy in a masterly way, and the public will not fail to show apprecia- 
tion by lending its support to the advancement of the science as a whole. 



OPEN LETTERS. 



Anatomical Botany. 

I am half inclined to take exceptions to an editorial in the Gazette 
for November, 18SB, a prop/? o* physiologists oersuft syslematists. It seems 
to me that you rather ignored another group of workers, for want of a 
better name, anatomists. There is an immense amount of structural 
work, in fact, all morphological work, embryology, etc., which, to my 
mind, can not properly be brought under the head of physiology, and 
which certainly does not belong to the domain of systematic botany. 
Now it seems to me that just here is a great tield open for our American 
botanists, in which very little expensive apparatus., aside from the micro- 
scope, is re'quired. It is not all of it easy work, but certainly there is 
enough to be done to satisfy the most ardent of those same young enthusi- 
asts of whom you speak, who set out to reorganize the whole science, 

Bonn. ^ Douglas H. Campbell, 
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Ouvirandra fenestralis. 

In the January number of the Botanical Gazette the fact is men- 
tioned that it is very difficuh to keep Ouvirandra fenestralis free from 
algsB. This seems to be the only real difficulty in cultivating this most 
interesting plant, and it may be of interest to your readers that it has 
been overcome in the Botanic Garden at Breslau (Germany) by putting 
some specimens of Planorbis corneus into the tank where that plant was 
growing. This snail cleans Ouvirandra thoroughly without injuring it. 
I do not know whether Planorbis corneus occurs in America, but any 
other species will probably do quite as well. English cultivators recom- 
mend keeping Ouvirandra in the shade to prevent the luxuriant growth 
of algie on it (cf. Kegel's Garten ffora, 1880, pp 30S and 6^7). 

Botanic Garden, Oxford, England, Dr. S. Sch<>nland. 



Rendering herbarium specimens pliable. 

A year or more ago I received a package of plants from a botanical 
correspondent which, though otherwise very tine, were extremely brittle, 
and therefore liable to be injured by handling. It happily occurred to 
me to try whether perhaps glycerine would render the specimens more 

? liable and so to a portion of my poisoning mixture (the ordinary one of 
oz. corrosive sublimate to a quart of methylic alcohol) I added glycerine 
in the proportion of 4 ozs. to the quart. On treating the plants with this 
solution they were very much improved and could be handled \\ithout 
danger of undue breakage. Since then I have used no other mixture, 
only I have gradually improved it until now my poinming solution is 
made up as follows: Alcohol, 26 fl. oz.; corrosive sublimate,! oz.; mix 
and dissolve, then add 6 fl. oz. glycerine. Plants poisoned by this solution 
are not only well preserved, but are also much less liable to be damaged 
by frequent handling. F. T. Aschman, 

SharoUf Bi. 



German and American Botanists. 

One is very soon impressed with the different standing of science in 
Germany and America, when he is here. I wish all our workers, and 
especially the young men, might come and learn something of the 
thoroughness, the patience and enthusiasm of the Germans. It would 
have a wonderful effect upon our future scientific development. The 
amount of original work done here is enormous. No professor of natu- 
ral science is content with the mere teaching of his specialty, but strives 
to add something to the knowledge which he already has. Indeed, no 
man can long hold his place who does not do original work. The result 
is keen interest and competition, and a splendid scientific literature. I 
will not say our American scientists are at fault, becnnso they do not do 
likewise, for they are overloaded with routine work, and have no time 
outside of college duties. They are not yet specialit^ts. bfc^uso few of our 
American institutions are yet broad enough to support a botanical or 
chemical /aci//^jV- But all this will come also in America in due time. 

Qoitingen, Germany, Winthrop E. Stonk. 
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NOTES AND NEWS. 

The Amerioan Naturalist will hereafter be published by J. B. Lippin- 
cott & Co., of Philadelphia. 

Peofessor John M. Coultee was elected president of the Indiana 
Academy of Science for 1887. 

In the Gazette fur December, 1886, page 330, in " Explanation of 
Plate XI," Carex gracillima should read Carex debilis. 

A PAPEE on North American Geraniacese has been presented to the 
Boston Society of Natural History by Dr. Wm. Trelease. 

Through the kindness of a member of the corporation, the botanical 
laboratory of Brown University is now equipped with six of Beck's "Star" 
microscopes. 

In the Gazette for November, 1886, there is a mistake in Professor 
Scribner's plate on the Black Rot. In figure 8 the /a should be mm. The 
mistake was made in copying the figure. 

An interesting fungus, Boletus decipiens B. & C, has been found 
in Niagara County, N. Y., by Dr. Charles E. Fairman. Hitherto it has 
only been collected in the southern states. 

Mr. Philip L. Cobb, of Cleveland, O., writes that Viola hastata and a 
white flowered variety of Cnicus arvensis occur east of that city, and that 
Lactuca Scariola is common in and about the city. 

M. Alph. DeCandollb has just distributed a paper, from the An^iv&i 
des Sciences Physiques et NaturtlleSt on the botanical origin of certain culti- 
vated plants and the probable causes of the extinction of certain species. 

Experiments made by G. H. WhiUiheri Agricultural Sdenoe, vol. I p. 80^ 
appear to show that the aerial roots of corn (maize), which are produced 
most abundantly at the time of flowering, give ofl" ammonia during their 
growth. 

The Journal of Botany (February) contains the description (with 
plate) of a fine new hepatic from Killarney, by Richard Spruce. It is 
called Lejeunea Holtii. A list of Jamaica mosses and Hepatics is :iIso 
given by Henry Bos well. 

SociETATUM LiTTEE J<: Is the title of a small monthly in which Fried- 
Under <& Sohn, of Berlin, propose to give a bibliographic list of papers in 
natural history published by the societies of the world. It is 2 marks 50 
pfg. a year, or about 60 cents. 

The Bulletin of the Torrey Botanical Club for February contains " Notes 
on Diatoms," by C. Henry Kain ; " Note on the Inflorescence of Camellia 
Japonica," by E. E. Sterns, and " A Method of Drying Plants with Little 
Loss of Color," by Charles E. Smith. 

It is very much desired to obtain copies of the January number of 
1886 (Vol. XI, No. 1.) Any botanist having a duplicate copy would confer 
a great favor by sending it to the Botanical Gazette, Crawfordsville, 
Ind. The regular price for single copies will be paid. 

The Gazette has received much commendation for its very full 
index of Vol. XI, issued with the December number of that year. It is 
proposed to make all the information contained in the Gazette as avail- 
able as possible and exhaustive indexing will hereafter be one of its 
features. 
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At a recent meeting of the Philadelphia Academy, Miss Helen C. 
De S. Abbott announced ue discovery of haematozylin in the bark of Saraca 
Indica. It is another genus of the same order to which Hsematoxylin 
Gampechianum belongs, the only plant heretofore known to yield hcem- 
atoxylin. 

Lorenzo G. Yates, of Santa Barbara, California, has published a list 
of Hawaiian ferns, with notes of locality, etc. Of the 129 species, ten are 
found in North America, five of which are Californian. Mr. Yates has 
also in preparation a similar list of the ferns of Ceylon, as well as a list 
of all known ferns, with synonymy, habitat, etc. 

Prof. F. L. Sargent gives in the American Monthly Mic. Journal for 
February an interesting paper " On the Schwendener Theory of the Con- 
stitution of Lichens/' In this connection we must congratulate this 
journal upon its improved appearance. The abandonment of the two- 
column page is a decided change for the better. 

Mr. Henry Willey, of New Bedford, Mass., is offering for sale his 
large collection of lichens and also his librarv. It is undoubtedly the 
most complete in this country after that of the late Professor Tuckerman. 
It would give any student of lichens in this country an unsurpassed op- 
portunity for good work. The collection is valued at $2,000. 

Most of the ornamental indigenous plants of the United States are 
kept for sale in small or lar^e lots by Edward Gillett, of Southwick, 
Mass., also the seeds of many kmds. His annual catalogue for 1887 makes 
the tenth issue, and it is (pleasant to note that the commercial demand 
shows an increased appreciation of native wild flowers and ferns. 

The " Botanical Society of Western Pennsylvania " was organized 
in Pittsburgh, Pa., on October 21st, 1886, with twenty-five charter mem- 
bers from that city and vicinity. Prof. B. H. Patterson was elected 
president, and Dr. A. Pettit, secretary of the new society. Monthly meet- 
mgs are held, preparatory to active tield work during uie coming peason. 

The Columbus (Ohio) Horticultural Society has published a very 
interesting volume of proceedings for 1886. With such botanists as Pro- 
fessors Townshend, Lazenby and Devol at work the botiinical activity of 
the state is reported as increasing. The only criticism to be made upon 
this report is its sad lack of continuous pagination. The secretary's 
address is W. S. Devol, Columbus, 0. 

A synopsis of Tillandsifle has been begun by J. G. Baker in the Feb- 
ruary Journal of Botany. The suborder is in great confusion and Dr. 
Baker's work will be most acceptable to botanists. It contains six genera, 
separated into two groups by the coalescence of petals into a tube or not. 
In the present paper the genus Sodinja (with three species, one of them 
new) IS considered and two species (out of eleven) of the genus 
Caraguata. . 

The Journal of the Elii?ha Mitchell Scientific Society of North Car- 
olina for the year 1885-6 shows a commendable activity in the scientific 
circles of that state. This publication, of about one hundred and fifty 
pages, contains a great variety of papers, two of which are of great botan- 
icid interest, viz. : "A Sketch of the Life and Scientific Work of L. D. 
von Schweinitz," with portrait, seventeen pages, containing also complete 
bibliography; and the " Wilmington Flora," sixty pages, by Dr. T. F. 
Wood and Gerald McCarthy. The latter is a full catalogue of 1 ,202 species 
and varieties, representing 527 jrenora and 129 orders of phanerogams. 
The secretary's address is F. P. Venable, Chapel Hill, N. C. 
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The last NttMBER (I)eremher) of Dnigs and Medicines has just come 
to hand. It treats chiefly of Lobelia inflata. The drawings of the micro- 
scopic structure of various parts are unusually bad — in fact, not up to the 
average of college student's work. The illustrations of micrascopic struc- 
ture have never been on a par with the other illustrations. The editors 
of this excellent quarterly might profitably seek to improve the work in 
this direction. 

Dr. H. W. Wiley, of the Agricultural Department, has just distrib- 
uted as Bulletin 14, the record of the recent experiments at Fort Scott, 
Kan., in the manufacture of sugar from sorghum and sugar canes. The 
results are very interesting from a scientific point of view, and suggest 
many problems for future investigation, but the ** practical " result is best 
stated m Dr. Wiley's own words: 

" It mnvt he (•oiifes.-<ed thftt the chief object of ihiK Inst series of experiments, viz.: lo 
place the imiiistry where private capital would si-e its way clear to its extension, hafl not 
been attained." 

The AccorNT of larval entomophthora, E. Phytonomi on Phytonomus 
punctatus, given in the January number for 1886, is supplemented by 
Mr. Arthur in his recent report to the New York Agricul- 
<>«*:^5^^ tural Experiment Station. It is found that the germina- 
(^ tion of the spores on the surface of water difl'ers widely 
from germination under water. Instead of forming myce- 
lium they put out short hyphaj of definite length, on each 
of which is born a single minute spore, as shown in the 
accompanying figure ( x 200). Such spores are well 
adapted by their minuteness for long distance transportation through 
the air. 

The Indiana Academy of Science is a young but very vigorous or- 
ganization. After a meeting to organize, the first annual meeting was 
held at Indianapolis during the holidays. Over 100 persons, of various 
scientific Uiste and attainment, joined, and among them the botanista were 
well represented. Among the papers presented, those of botanical inter- 
est were ''Orisjin of the Indiana Flora," John M. Coulter; "Mildews of 
Indiana." J. N. Rone : *' Ohl(»rophyll Bands of Spirogyra," Stanley Coulter ; 
" Additions to the Indiana Flora," Geo. C.Hubbard. In addition to the-se. 
Prof. Chas. K. B;irnos gave directions for the collection of mosses. Prof. 
Stanley Coulter's pai)er brought out certain pev'uliarities in the action of 
the young bands of Spirogyra under shock and will shortly be prepared 
for the readers of the Gazette. 

Dr. E. Loenv has published in the Jahrhuch of the Berlin Botanic 
Gardens the residts of his extensive experiments upon the reciprocal 
relations of showy flowers and insects. The work was intended to sup- 
plement that of Hermann Miiller. Miiller's investigations were conducted 
with the native Hora of Germany. Loew, however, substituted an arti- 
ficial assemblage of fiowers from various parts of the world, and tried to 
ascertain how Tar the insects would make the selections indicated by 
Miiller. In general Miiller's conclusions were corroborated, but the bee 
tribe often made different selections when foreign plants were brought 
into competition with indigenous ones. Of oriental flowers they pre- 
ferred the deeper-colored ones, while the lighter-colored Compositse 
among American plants were preferred. 
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Vol. XII. NO. 4.— Botanical Gazette— April, i887. 
Notes on Umbelliferse of E. United States. III. 

JOHN M. COULTER AND J. N. ROSE. 
(WITH PLATE III.) 

The range of Erigenia bulbosa, as given on page 15, ante^ 
should be somewhat extended, so as to include Eastern Penn- 
sylvania, along the Lower Susquehanna {Porter)^ and Ten- 
nessee {Gatlinger). It is very much desired that botanists 
will not only assist us in thus perfecting the range of our spe- 
cies of Umbelliferae, but also in providing good fruiting speci- 
mens. The failure of many of our best collections in fruiting 
specimens is somewhat remarkable, and we give this early 
notice, that all collectors, western as well as eastern, may 
take pains during the coming season to collect fruiting speci- 
mens of all the Umbelliferae of their region. We already have 
to acknowledge the courtesy which has extended to us all 
needed assistance from the Harvard Herbarium and from the 
herbaria of I. C. Martindale, Thomas C. Porter, M. S. Bebb, 
Wm. M. Canby, Walter Deane, and S. M. Tracy. 

LIGUSTICUM L.— Fruit ovate to oblong, not flattened 
either way : carpel with 5 equal strong primary ribs (some- 
times winged), each with a group of strengthening cells: 
oil-ducts 2-4 in the intervals, 6 on the commissural side : 
seed-section somewhat dorsally flattened : stylopodium coni- 
cal (figs. 27-30). — Smooth perennials, with aromatic roots 
and fruit, 2-3 ternately compound leaves, and white flowers. 

1. L. Scoticnm L. Spec. 250. Stem simple, 1-2 ft. high : 
leaves twice ternate ; leaflets ovate, coarsely toothed ; fruit 
narrowly oblong, 4-5 lines long; oil-ducts small, 2-3 in the 
intervals; seed-section nearly semicircular (figs. 27, 28). — 
Salt marshes, New England. Fl. August. 

2. L. actcDifoliam Michx. Fl. i. 166. Stem branched above,. 
2-6 ft. high : leaves thrice ternate ; leaflets broadly oblong, 
coarsely serrate : fruit ovate, 2-3 lines long ; oil-ducts large, 
3-4 in the intervals ; seed-section pentagonal (figs. 29, 30). — 
Rich ground, S. Pennsylvania to Kentucky and southward. 
Fl. July and August. 

TIEDEMANNIA DC— Fruit ovate to obovate, flattened 
dorsally : carpels with 5 primary equidistant ribs ; dorsal and 
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intermediate filiform ; lateral extended into broad wings, 
closely contiguous to those of the other carpel, forming a 
winged margin to the fruit, nerved dorsally at the inner mar- 
gin, giving the appearance of five filiform ribs on the back of 
each carpel ; strengthening cells under each rib and nerve : 
oil-ducts solitary in the intervals, 2-6 on the commissural 
side : seed-section oblong to broadly oval : stylopodium short, 
thick, conical (figs. 31-36). — Smooth erect aquatic herbs, 
with leaves reduced to petioles or of few narrow leaflets, in- 
volucre and involucels present, and white flowers. Eastern 
species. Including Archemora DC. — Bentham and Hooker 
have included both Tiedemannia and Archemora under 
Peucedanum. They are ver}'^ distinct in habit from our own 
Peucedanums, whi^h are low dry ground western forms, 
with much dissected leaves and mostly j^ellow flowers. The 
fruit characters still further confirm this difflerence of habit, 
the carpels being much more flattened dorsally in Peuceda- 
num, giving a narrow seed-section, the lateral wings nerved 
ventrally (on commissural side) instead of dorsally, thus giv- 
ing the appearance of but 3 filiform ribs on the back of each 
carpel, the stylopodium depressed or wanting instead of con- 
ical, and no involucre. These characters seem sufficient not 
only to separate Tiedemannia and Archemora from Peuceda- 
num, but to unite them into a single genus. No fruit char- 
acter can be made to separate them, and the only distinction 
would have to be drawn from the leaves, and this breaks 
down in the intermediate Archemora ternata. So many sal- 
ient characters unite Tiedemannia and Archemora, and so 
few can be made to separate them, that it seems best to con- 
sider them a single genus, and one well distinguished from 
Peucedanum, at least in North America. Archemora Fend- 
leri of the south-west is probably not a member of the genus. 

1. T. teretifolia DC. Mem. Umbel. 51, t. 12. Stem hollow, 
2-6 feet high : leaves reduced to cylindrical hollow pointed 
nodose petioles : oil-ducts filling the intervals, 2-4 on com- 
missural side (figs. 31, 32). — Virginia to Florida and Lou- 
isiana. Fl. August to September. 

2. T. ternata. Stem slender, 2 feet high: leaves ternate, 
with linear entire leaflets, the lower long petioled, or some- 
times reduced to a flat-tipped petiole : oil-ducts smaller, 4 
on commissural side (figs. 33, 34). Arc/iemora ternata Nutt, 
— North Carolina to Florida. Fl. November. 

3. T. rigida. Stem 2-5 feet high: leaves simply pinnate, 
with 3-9 linear to lanceolate entire or remotely toothed leaflets : 
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oil-ducts small or sometimes large, 4-6 on commissural side 
(figs. 35, 36) Archemora rigida DC. — New York to Minne- 
sota and south to the Gulf. Fl. August. 

PEUCEDANUM L.— Fruit roundish to oblong, much 
flattened dorsally : carpels with 5 primary ribs ; dors-^l and 
intermediate filiform and approximate ; lateral extended into 
broad wings, closely contiguous to those of the other carpel so 
as to form a winged margin to the fruit, strongly nerved ven- 
trally (on commissural side) at the inner margin ; strength- 
ening cells under each rib and nerve : oil-ducts 1-3 in the 
intervals, 2-6 on the commissural side : seed-section much 
flattened (figs. 37, 38). — Dry ground acaulescent (or short 
caulescent) herbs, with fusiform roots, dissected leaves, no 
involucre, mostly yellow (sometimes white) flowers, and sty- 
lopodium depressed or wanting. Western species. — The 
strong nerve on the commissural face of the lateral wings 
seems to be a constant and distinctive character, taking the 
place of the dorsally placed nerve on the lateral wings of 
Tiedemannia. 

I . P. nadlcanle Nutt. Torr. & Gray, Fl. i. 627. Low, nearly 
acaulescent, pubescent : leaves much dissected : flowers white : 
fruit nearly round, 2-3 lines broad ; oil-ducts small, solitary 
in the intervals, 2-4 on the commissural side. — Minnesota to 
Iowa and westward. Fl. in earliest spring. 

PASTINACA L.— Fruit oval, very much flattened dor- 
sally: carpels with 5 primary ribs ; dorsal and intermediate 
filiform ; lateral extended into broad wings contiguous to 
those of the other carpel, strongly nerved towards the outer 
margin ; strengthening cells continuous about the seed cavity 
and under the nerves: oil-ducts small, solitary in the inter- 
vals, 2-4 on the commissural side : seed-section very much 
flattened: stylopodium depressed (figs. 39, 40). — Tall stout 
biennial, with pinnately compound leaves, mostly no invo- 
lucre, and yellow flowers. 

I. P. satiya L. Stem grooved: leaflets ovate to oblong, 
cut-toothed. — Introduced ever^' where. Fl. July-September. 

Bentham and Hooker include Pastinaca under Peuceda- 
num, although the fruit characters are quite distinct and 
almost identical with those of Heracleum. In fact, were it 
not for the remarkable petals of Heracleum and its conical 
stylopodium Pastinaca could not be distinguished from it. 
In comparison with Pencedanum the fruit of Pastinaca is 
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much more dorsally flattened, the lateral wings are strongly 
nerved towards the outer margin, instead of at the inner mar- 
gin on the commissural side, and a remarkable layer of 
strengthening cells completely invests the seed cavity, instead 
of occurring in small isolated groups beneath each rib, all of 
which characters are shared with Heracleum. As of minor 
importance the habit of Pastinaca is not that of Peucedanum, 
but rather that of Heracleum. Pastinaca is thus character- 
ized by the fruit and habit of Heracleum and the floral char- 
acter of Peucedanum, and had better stand as an intermediate 
genus. The length of the oil-ducts, a character sometimes 
used, is far from constant. In Peucedanum they are gener- 
ally as long as the fruit ; in Pastinaca sometimes as long and 
sometimes shorter ; in Heracleum generally about half as 
long, though sometimes nearly as long. 

HERACLEUM L. — Fruit oval, somewhat narrowed at 
base : like Pastinaca^ but with thick conical stylopodium 
(figs. 41, 42). — Tall stout perennial, with ternatel}^ compound 
leaves, deciduous involucre, white flowers, and obcordate 
petals, the outer ones commonly larger and 2-cleft. 

I. H.lanatum Michx. Fl. i. 166. Woolly, stem grooved: 
leaflets broad, irregularly cut-toothed. — Wet ground, through- 
out the northern states, and as far south as North Carolina 
and Kentucky ; also westward. Fl. June. 

Explanation of Plate III.— Figures 27, 29, 37, 39, 41, are X 4; figures 
81, 38, 35, are X 6i ; all cross Kections are X 20. 



A Botanical Tramp through North Carolina. 

GERALD MCCARTHY. 

After spending some '^vo. or six days in botanizing in the 
Tar river country, I shipped my presses, etc., by wagon, to 
Newberne, about forty-five miles farther south, and followed 
on foot, with portfolio and box, prepared to collect along the 
way. The road over which my route lay extended for the 
greater part of the forty-five miles through a series of gum 
and cypress swamps. These swamps had been flooded by- 
recent heavy rains, and were now aggregated into one vast 
quagmire. Long stretches of the road were covered, often 
to a depth of three feet, by the coffee-black water of the 
swamps, and in places was crossed by deep streams, which 
connected the basins of the different swamps. Bridges are 
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everywhere absent, the only means provided the foot-passen- 
ger for getting across such places being what is called the 
*' foot-log." The foot-log causeway is a characteristic insti- 
tution of subaqueous Carolina. It consists of logs, usually of 
bald cypress, strung across the stream, and supported at the 
ends by piles driven a few feet into the soft ooze beneath. 
The upper surface is chipped off, so as to furnish a level and 
Slippery pathway of some twelve to sixteen inches breadth. 
Frequently, after getting halfway across some wide lagoon 
or Stygian stream, the wayfarer is confronted by a yawning 
chasm, where the connecting logs have been swept away by 
the rising flood. It may be, too, that the twilight is fast 
deepening into the Egyptian darkness of the cypress swamp. 
Then the belated traveler must wade if he can, swim if he 
must. 

The most abundant trees of all this wet region are the 
valuable black gum and bald cypress. The latter often rises 
to a height of over one hundred feet, and attains a girth of 
twenty-five feet or more above the swollen base. Where the 
trunks are not overcrowded, each one is surrounded by a 
palisade of cypress knees. The use of these curious excres- 
cences can perhaps be explained by some of our biologists. 
vSome one has suggested that they are intended to protect the 
sapling tree from injury by floating ice, a service, indeed, 
they are well fitted to perform, only it must be remembered 
that ice and the current to give it momentum are both usually 
absent from cyprefss pools. It may be, however, that the 
f>wamp water, which has a strongly acid reaction, acting 
upon the soft, spongy texture of the wood, has something to 
do with the production of these apparently useless appurte- 
nances, as well as the swollen base of the trunk itself.* 

The cane, Arundinaria macrosperma, mingled with Scir- 
pus lacustris, Typha latifolia, and Smilax laurifolia, forms an 
impenetrable jungle along each side of the road, which it 
would soon invade were it not for the corduroying process. 

Separating the basins of the different swamps are ridges 
of higher ground, usually with clayey soil. These ridges 
are often treeless, and are then covered by rank-growmg 
sedges and aquatics. Among the sedges I noticed the fol- 
lowing: Cyperus strigosus. C. retrofractus, C. Haspan, C. 
rivularis, C. flavescens, C. flavicomus, and C. Grayii, Du- 
lichium spathaceum, Fuirena squarrosa, Eleocharis tubercu- 

^ The ordinary fanction anigned to " cyprew knens " is thai they permit the access of 
air to the roots. Also see Botanical Gazbtte. yiii. 286.— Eds. 
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losa, Eriophorum Virginicum, Fimbristylis spadicea, Rhyn- 
chospora inexpansa, R. alba, R. oligantha, R. microcarpa,, 
R. pallida, R. gracilenta, R. Torreyana and R. glomerata. 
R. corniculata is rather scarce, but increases southward. 
Dichromena leucocephala, D. latifolia, Scleria triglomerata, 
S. oligantha, S. Elliottii, S. gracilis and S. laxa abound. Of 
carices the most common are C. flavescens, C. vulpinoidea 
and C. lupulina. This genus is by no means so well repre- 
sented as one would expect. 

But the flora of these lonely swamps is, like the swamps 
themselves, rather monotonous. The collector will often get 
as complete a set of species in a single day as he can secure 
by a whole week's labor, even though he force his way, as 
the writer did, 

" Through tangled juniper, beds of reedp. 
Through many a fen where the serpent feeds, 
And man never trod before." 

There are very few grasses to be met with in the swamps, 
and these are of little interest. Panicum Crus-Galli, Agros- 
tis vulgaris, Panicum dichotomum and Paspalum Floridanum 
are about all. 

The shrubs and trees which sometimes cover the high 
ridges include Gordonia Lasianthus, Stuartia Virginica, 
Magnolia glauca, Cyrilla racemiflora, Oxydendron arboreum^ 
Quercus aquatica, Q. Castanea, Alnus serrulata, Cupressus 
thyoides, Juniperus Virginiana, Acer rubrum, and one or two 
species of willow. 



The Antnmnal changes in Maple Leaves. 

W. K. MARTIN AND S. B. THOMAS. 

The results we would record in this paper were obtained 
from investigations conducted in the botanical laboratory of 
Wabash College. The work was done during the time of 
the autumnal changes, so that abundant and fresh material 
was constantly at hand. The object was chiefly to note the 
changes in the cell contents as the death of the leaf ap- 
proached, and to localize, so far as possible, the changes in 
color. 

The structure of the normal green maple leaf is shown in 
figure I, consisting of the ordinary epidermal layer above 
and below, a single cell in depth, a single layer of rather 
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elongated palisade cells, and usually about three layers of 
spongy parenchyma, more closely packed than usual. The 
chlorophyll bodies are small and thickly and evenly distrib- 
uted throughout the mesophyll cells. 

The first indication of the approach of autumnal changes 
is the withdrawal of the contents of the mesophyll cells. This 
goes on gradually, but the cells are seldom emptied. The 
amount of protoplasmic cell contents lost to a plant by the 
fall of its leaves must be very considerable. The whole mass 
of the chlorophj^ll bodies in any cell is much reduced by this 
process of withdrawal (see figures 2 and 3). At the same 
time the protoplasm of the cell seems to dispose of much of 



Fig. 1. Fig. 2. 

its substance in the manufacture of cellulose, chiefly in the 
palisade cells, in which it is deposited upon the cell walls in 
successive layers, either uniformly or in restricted patches, or 
is used occasionally in building a transverse partition across a 
palisade cell (fig. 4). In every case the lines of stratification 
are beautifully marked. That this deposit is cellulose was 
determined by the ordinary tests for that substance. During 
these changes the chlorophyll bodies are seen both to disin- 
tegrate and to blend together in larger masses. In the case 
of the red leaf these larger masses often become invested by 
a pellicle which appears to be cellulose. 

In the leaf which has become brown (fig. 2), a greater 
amount of cell contents remain than in the red, the chlorophyll 
bodies do not mass together so much, and the cell sap is a 
dirty brown. 

In the red leaf (fig. 3) the cell contents are even more 
reduced, some cells being almost empty, the remaining con- 
tents are mostly collected in masses of considerable size and 
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often surrounded by the pellicle referred to, and the cell sap 
is colored by the characteristic red coloring matter, erythro- 
phyll. 

In the yellow leaf the cell contents are much like those of 
the red leaf, but the cell sap is colorless and the chlorophyll 
masses are stained yellow by xanthophyll. 

What has been said of red and yellow and brown leaves 
is applicable as well to groups of cells in the case of mottled 
leaves. 

The existence of erythrophyll and xanthophyll in these 
positions, the former in the cell sap, the latter in the solid 
cell contents, is of course well known in a general way. But 
w^e wish to add an additional fact or two m the explanation 
of these phenomena. Chlorophyll, manufactured constantly 
under the influence of light,, is as constantly undergoing 

^ decomposition by the metabolism 
of the cell. Under ordinary condi- 
tions the manufacture of chloro- 
phyll is suHicient to cover up its 
decomposition and the leaf retains 
its green color. Under certain 
changed conditions, however, such 
as intense light or diminished vital- 
ity, the decomposition of chloro- 
phyll exceeds its manufacture, and 
pj^. 3 xanthophyll (probably one of the 

products of its decomposition*) ap- 
pears. In other words, xanthophyll is being formed all the 
time, but only becomes apparent when the manufacture of 
chlorophyll is checked. The condition of intense sunlight 
gives us the occasional summer yellowness, while to lowered 
vitality must be attributed the failure of chlorophyll manu- 
facture in the autumn. This lower vitality is brought about 
by diminution of light, lowering of temperature, and proba- 
bly causes in the plant itself. The common notion that frost 
is the cause of autumnal coloration is true only so far as it is 
one of the causes which tends to diminish the vitality of the 
plant and so the manufacture of chlorophyll. Autumnal col- 
oration may take place before any frost. Xanthophyll then 
stains the chlorophyll masses yellow, which were before 
stained green by chlorophyll. 

The red coloration is brought about in a very different 
.way, as erythrophyll is manufactured in the leaf and stains 

» Vines' Physiology of Plants, p. 241. 
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the cell sap, leaving the chlorophyll masses untouched. This 
red coloring matter can not be discovered in any of the crude 
materials brought into the plant, or in any other part than 
the leaves, except sometimes in the phloem regions of the 
petioles. When the leaf falls and the cell sap evaporates, 
and the chlorophyll bodies die, the erythrophyll lays hold of 
the cell wall and solid contents and stains them. In this way 
dried leaves retain their red color As erythrophyll is solu- 
ble in water, however, contact ' 
with moisture will soon cause the 
most of it to disappear. In the 
case of many cells containing 
erythrophyll we found the chlo- 
rophyll masses retaining their 
green color. In fact, the green 
was so slow in disappearing that 
it was only in the most advanced 
stages that it had given place to 
the yellow of xanthophyll. In 
some cases, where chlorophyll 
masses were in contact with ex- 
ternal cell walls, they had be- 
come yellow, while in the same 
cell those masses completely sur- 
rounded with erythrophyll re- 
mained green. The explanation 
of this seems to lie in the fact 
that in the red rays the decom- 
position of chlorophyll goes on Kir;.4. 
less actively than in the rays of 

low refrangibility.^ The erythrophyll thus acts as a check 
upon the decomposition of chlorophyll, and so on the appear- 
ance of xanthophyll. It thus seems that all the leaves would 
become yellow but for the presence of erythrophyll. The 
brown coloration seems to be a modification of the red, the 
erythrophyll color of the cell sap being replaced by a dirty 
brown. Whether this is a resultant from the action of erythro- 
phyll upon certain cell contents, or an entirely different color- 
ing matter, was not ascertained. 

-Vines' PhysIol< gy of Plants, p. 266. 
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BRIEFER ARTICLES. 

A Plant Heliostat.— The Malva borecdis Wall, is a very common weed 
in cultivated ground throughout Southern California. It is an annual that 
quickly springs up in rich, tilled soil that is at all neglected. This "Malva/* 
as it is appropriately called, is an almost constant stimulus to better cul- 
ture, and stands ready to possess the soil, for a time at least, so soon as the 
harrow, gang-plow or hoe ceases to make frequent visits. The large areas 
in walnut groves, orange orchards, open fields for grain growing, and 
even along the roadsides, occupied by this weed, made any observations 
as to its habits an easy task. The most interesting characteristic of this 
mallow,which was noticed, is the heliotropic power possessed by the foliage. 
The round-cordate, neatly crenate and more or less five to seven lobed 
leaves follow the sun during its daily course, and present their upper sur- 
faces to the descending rays. The position of the blades is facing east- 
ward in the morning, and as the day advances the laminae turn to the 
south and become more nearly horizontal. During the afternoon the 
blades approach the vertical position, and at sunset they face the western 
sky. In short, the malva leaves are living heliostats. This heliotropic 
movement is much more uniform in the leaves of young plants than in 
those that have grown old and woody. Over an area entirely covered 
with the malva plants that are about six inches high, and before any flow- 
ering stems have begun to shoot upward, the peculiarity ot the leaver 
above noted is strikingly manifest to any person, however blunt his pow- 
ers of observation, when once his attention is called to the matter. 

A series of observations was made upon the movement of the leaves 
to determine, if possible, the portion of the blade that is most active in 
the turning, and also to discover the method of the return from the even- 
ing position to that assumed in the morning. By pushing small wooden 
stakes into the soil, and thus marking the position of a leaf at any given 
time, together with the use of strings tied upon the leaves, the changes 
could be determined. Frequent observations were required at all times 
of the day and far into the night. It was found that the point of torsion 
was located just below the blade in a short portion of the upper end of 
the petiole. At this place, averaging a line in length in the most active 
leaves, the petiole is of different color and texture from the remaining 
lower portion of the long petiole. The fibro-vascular bundles here con- 
verge from their several strands into one central tough thread, and the 
surrounding soft tissue is similar to that of a pulvinus in nyctotropic and 
sensitive plants. The exterior of this portion of the petiole is of a reddish 
brown color. The blade effects its daily turning at this place, and when 
night comes on it returns to its morning position by retracing the path 
taken during the day. In no case was there any indication of any attempt 
to make an entire revolution. The backward movement begins as soon 
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as the sun is set ; in fact the following of the sun is not so pronounced 
after 3 o'clock (and earlier on dark days) as up to that hour. It seems as 
if the sun drew the leaf around by its own attraction, and the blade moves 
back to its point of rest when the force is withdrawn. There was no evi- 
dent daily motion observed in the remaining portion of the long petioles. 
It is true that they varied their position from time to time, but with no 
regularity. Petioles on the eastern side of a plant remain more nearly 
horizontal than those located elsewhere. Those upon the north and south 
sides are more upright, with a tendency to point eastward. The western 
leaves are nearly upright, so that the blades may be able to catch the di- 
rect r<iys of the morning sun. At night there is an evident falling of the 
petioles as if to assume a position of rest, while the blades become nearly 
horizontal at the same time. By 9, or at most 10 o'clock in the evening 
the plant reached its position of repose, and an hour or more before the 
sun's morning rays can strike the plant the blades are all in position. 
Three distinct views of a malva patch may be obtained at any time when 
the sun is shining. If the view is, so to speak, from the sun, that is, in the 
direction of the rays of light, only the upper surfaces of the leaves are 
seen ; if toward the direction of the sun, the under surfaces are in view. 
The difference between the shades of green of these two views is very 
marked. A third view is at right angles to the sun's rays, from which 
point the leaves are only seen by their edges, which are inclined from 
the perpendicular, the angle depending upon the height of the sun at the 
time of observation. Upon a dark, stormy day the heliotropism of the 
leaves is in a large degree suspended.— Byron D. Halsted, BUanicaX 
Laboratory f AmeSt lotva. 

Leaf Prints.— Several years ago I devised a method of taking leaf 
prints of marked beauty, and a specimen of the work recently sent to Dr. 
Gray elicited the reply : " 'Tis a new way ; better send account of it ta 
Botanical Gazette," etc. I do so, prompted by the belief that the 
method may be of actual usefulness to the botanist as well as a refining 
recreation for those who love nature "on general principles." There 
will be needed for the work : 1. A small ink roller, such as printers use 
for inking type. 2. A quantity of green printer's ink. 3. A pane of 
stout window glass (the larger the better) fastened securely to an evenly 
planed board twice the size of the glass. A small quantity of the ink is 
put on the glass and spread with a knife, after which it is distributed 
evenly by going over in all directions with the ink roller. When this 
has been carefully done, the leaf to be copied is laid on a piece of waste 
paper and inked by applying the roller once or twice with moderate 
pressure. This leaves a film of ink on the veins and network of the leaf^- 
and by placing it on a piece of blank paper and applying considerable 
pressure for a few moments the work is done, and when the leaf is lifted 
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•from the paper the impress remains with all its delicate tracery, faithful 
in color and outline to the original. 

To get tlie best results, however, several points must be carefully 
noted. Get a quarter or half pound of dark green ink, which is put up 
in collapsible tubes costing from 50 cents to $2 a pound, according to 
•quality. As sold it is invariably too thick for this purpose, and should 
be thinned by adding several drops of Balsam Copaiba to as much ink as 
-may be taken on a salt spoon. Much depends on the proper consistency 
of the ink. In inking, the leaf is apt to curl on the roller, but it should 
part readily from it. In case it sticks tightly, the ink is too thick. Take 
care that the ink is evenly distributed on the gla^s and roller, as it is 
essential that each part of the leaf receives an equal coating of ink. If 
the leaf is large, ink it part by part, keeping the roller supplied frequently. 
A roller three inches long, costing 40 cents, will answer for all small 
leaves and branches of plants (clean the roller with benzine after using). 
If the leaf is finely veined the lower surface makes the better print, but 
•if the veins are coarse and large the upper surface may be used. If 
the specimen is fleshy or brittle, allow it to wilt until it becomes more 
pliable, or, if necessary, it may be pressed and dried first. In most cases 
the beet copy is obtained after taking one or two impressions, as the leaf 
takes the ink better after several applications. A good quality of unsized 
paper that is made slightly damp by putting in a cellar several hours 
l»efore using is best for general work, but in other cases well sized paper 
will take a copy that will allow a. fJiotype (may I coin the word?), to 
bear inspection side by side with a good lithograph. I find a little 
press very valuable in making the impression, especially if the leaf is at 
All coriaceous. If it be soft, it should be covered with a few thicknesses 
of newspaper. If it is irregular in thickness, paper may be laid over the 
thin parts so that equal pressure is received. This is necessary with all 
leaves that have thick stems. If the leaf or branch is very irregular or 
delicate, or in the absence of a press of any kind, the specimen may be 
•covered with several layers of paper and held in place with one hand 
while the pressure is applied with the thumb or palm of the other hand 
4IS required. 

These particulars are as complete as practicable; experiment will 
lead to many improvements in details. Employ tact and neatness and 
you will be surprised at the result. For illustrating monographs, and 
^similar papers where the number is too limited to warrant an expensive 
Qithograph, for identifying a rare specimen, or as an adjunct to an her- 
barium, combining portability, unalterability and beauty withal, the 
^method seems particularly fitted. But aside from this, others may find a 
•delightful and instructive recreation in taking prints of the entire flora 
of the old farm, the trees of a certain grove, the native annuals of a 
•county, the ferns of a state, or any other special field that seems most 
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inviting. Such copies may be taken in a blank book suited to the pur 
pose, or better, take them on single sheets of uniform size, as in this way 
imperfect copies may be thrown out, and when the work is completed 
they may be named, classified and bound, making a volume of real value 
and worthy of just pride. I would esteem it a favor as well as a pleasure 
to hear personally from any who may employ this method in any way 
the coming season, concerning the progress of their work, with its atten- 
dant imperfections and successes.— Horace M. Engle, MarieUay Jb. 

A method of staining Peziza specimens.— Decolorize the Pezizee by 
soaking in a solution of corrosive sublimate (1 to 2000 Aq. Dist.). Wash- 
from precipitated calomel by agitation in distilled water. Macerate in 
90 per cent, alcohol for twenty-four hours. For immediate examination, 
lower for a few seconds in a strong hs&matoxylin solution, wash in dis- 
tilled water ; or, if preferred, use the dilute hsBmatoxylin fluid. (See 
Campbell, ante, p. 40.)— Charles R Fairman. 

A visit to Washington*— A brief visit to the capital of the country 
recently gave an opportunity of inspecting some of the botanical work in 
progress under the auspices of the government, a short account of which 
may interest others. 

The casts of fruits, vegetables and fungi, naturally colored, with other 
material illustrative of the vegetable kingdom, first attract the attention 
of the visitor, as he passes through the museum on the second floor of 
the Agricultural Building on his way to the herbarium. Entering the 
herbarium one is pleasantly greeted by the head of the Botanical Divis- 
ion, Dr. Vasey. During his fifteen years of service the botanical work ol 
the department has expanded and developed new features, giving rise to- 
two lusty ofi&hoots, the Forestry Division and the Section of Vegetable 
Pathology. 

The large double room of the herbarium is lined with tall cases filled 
with the 200,000 sheets, or so, of mounted specimens, with tables and low 
cases in the center for bulky specimens. In this room also are the de&k» 
of the assistants. The division is fortunate in having recently secured 
the services of Mr. Crozier, of Michigan, who is now engaged in prepar- 
ing a catalogue of the North American desiderata. This will be heartily 
appreciated by the botanists of the country, enabling them to contribute 
desirable material, as they have long expressed a willingness to do, when 
they should be informed of the needs of the herbarium. 

On the next floor above are the rooms of the Forestry Division. 
The work here does not profess to be botanical, but as it deals with trees,, 
many of the problems being treated biologically, and employs several 
eminent botanists in the field, the botanists of the country will naturally 
take an interest in the work and its results. Mr. Sudworth, of Michigan,, 
has recently been appointed assistant* 



Digitized by CjOOQIC 



86 BOTANICAL GAZETTE. [April, 

Adjoining rooms are occupied by the Section of Plant Pathology, 
under the care of Prof. Scribner. We found various diseased and injured 
parts of plants lying about, awaiting study. This work having but 
recently been begun the library and collections are small, but they are 
well selected and thoroughly indexed. The microscopic and other appli- 
ances show an appreciation of good tools. This room and the one on the 
■floor above, occupied by the assistant, Mr. Erwin Smith, also of Michigan, 
have but lately become available for this use, being formerly occupied by 
the statistician, who now has rooms in the new seed building not far dis- 
tant Mr. Smith was working on diseases of potatoes, and other matters, 
<5arrying on cultures and making microscopic examinations. 

On the upper fl«3or are also the rooms belonging to the Bureau of 
Animal Industry; the one for the culture of bacteria, presided over by 
Dr. Theobald Smith may properly be considered to be partially botanical. 
"There were the various appliances for thorough bacteriological work, 
and yet the rooms and furnishings are by no means as good as the impor- 
tance of the subject should warrant It is fortunate that pine tables and 
battened doors do not detract from the accuracy of scientific results 
secured in their presence. 

In a broad gallery of the National Museum is another botanical quar- 
ter. There is a large herbarium here also, including American and for- 
eign plants arranged in a single series, put up in a similar way to those 
at the Agricultural Department. But the chief interest lies in the work 
on fossil plants. Several workers are engaged under Prof. Ward in 
indexing the literature of the subject, which is put in card-catalogue 
iorra for the present, but eventually is to be printed. The amount of 
labor required is enormous, but the results will be of inestimable value 
to future workers. Series of specimens which are being studied are 
arranged in drawers. These are carefully selected, and then passed into 
the hands of assistants, who make drawings of them, working out with 
much patience every detail of the structure which the rock can be mad6 
to furnish. The weight of the specimens and the indistinctness of the 
impressions make the drawings desirable for comparison and study, 
while the specimens are always at hand for verifying doubtful points. 
Proofs of the plates to be used in the volume on the Types of the Laramie 
Flora, which is now in press, showed fine work, and some interesting 
features in photogravure. 

In a room still higher up we met Mr. Knowlton studying the micro- 
scopic structure of fossil wood, the first work in this branch of paleobot- 
any that has been done in a systematic way in this country. It is a sur- 
prise to find how perfectly the structure of some silicified woods is pre- 
served, the drawings appearing as if taken from living plants. The prep- 
aration of the sections for study is not difl&cult, but consumes time; how- 
ever the study is a fascinating one. 
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Lack of time permitted only a cursory inspection of these several 
<3enter8 of botanical activity, a glance into the plant houses at the Agricul- 
tural Department, and a sight of the Botanic Garden from the distance ; 
and 11 may be that other botanical attractions in the city were entirely 
overI«M)ked. Enough, however, was seen to make it clear that Washing- 
ton contains many elements of botanical interest, and that valuable botan- 
ical work is being done there, directed by a coterie of genial botanists- 
Let fellow scientists pay the city a visit whenever convenient to do so, and 
they will be amply rewarded.- J. C. A. 



EDITORIAL. 

The two extremes of botanical teaching are frequently referred to. 
They may be called the ancient and the modern, and neither alone is 
productive of the best results. The subject is a much discussed one, but 
is never decided, the chief result being a settling down to some interme- 
•diato position which is likely to be the right one. When two methods of 
teaching have their acknowledged advantages, and when the only disad- 
vantage of either is that it lacks the other, it would seem that the best 
method would be to combine the two, and thus obtain all the advantage 
and eliminate all the disadvantage. The ancient method gives a wide 
range of acquaintance with external forms, a general knowledge of the 
plant kingdom and its affinities, a living interest in the surrounding flora ; 
but it disregards the underlying morphology of minute structures and 
chemical processes, the great principles which bring plant life into one 
organic whole. The modern method, on the contrary, takes a few types, 
carefully examines their minutest structures and life work, and grounds 
well in general biological principles; but it loses the relation of things, 
as well as any knowledge of the display of the plant kingdom in its end- 
less diversity, and worse than all for the naturalist, cultivates no love for 
a flora at hand and inviting attention. The former is the method of the 
field, the latter of the laboratory. The wise teacher will adopt both meth- 
ods and thus avoid the greatest disadvantage of either. The most natural 
way of combining the two seems to be to begin with the old method, an 
unrivalled one in awakening enthusiastic interest and kindling the nat- 
uralists' fire, and then to lead to the other. What naturalist has not be- 
gun with the fever for collecting? And to what more natural impulse 
in the young can appeal be made ? Theoretically, the science of botany 
may be said to best begin with the study of protoplasm or Protococcus, 
but the natural order of the human mind in approaching the subject may 
be different. We venture to make the assertion that no competent 
teacher of botany is ever satisfied with the results from using one method 
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exclusively, and that no teacher, however strongly he may write or talk 
concerning modern methods as the only ones, fails to incorporate some 
of the old with the new. The botanical teaching of the future will con- 
sider these not as two opposing methods, but as complementary, both 
essential to the rounding out of a botanical course. 

Befobb the botanical activity at our American colleges can b3 much 
increased, the Board of Trustees, Regents and Presidents must get rid of 
the prevalent and most pernicious idea that a college professor's time 
must be chiefly occupied by teaching. An acquaintance of the writer 
received lately an invitation to the botanical chair of a well-known Ohio 
college, in which, after reciting the duties of the chair, the President 
added : "As at present the professor's whole time will not be occupied, 
he may be asked lo take also some additional work of a congenial nature." 
Why can not those in authority see that the giving up of the whole 
time to instruction is the chief cause of the lack of scientific spirit in our 
colleges as compared with those of Germany ? Give any man who has the 
capacity for original research in him the time necessary for the prosecu- 
tion of such work and in five years he will attract more students to the 
institution with which he is connected than he would by fifty years of the 
most commendable teaching. It is not the fame of DeBary the teacher, 
but of DeBary the investigator, that draws students to Strasburg. And 
it is so in every case. The host of German botanists, who might be named, 
attract American students, not because they are eloquent lecturers or 
faithful instructors, but because the German University demands that 
they spend the chief share of their time in conducting original investiga- 
tion. When American colleges are willing to pay men living salaries, 
when they demand that their professors shall be able to conduct original 
researches, and when they allow time for the work, then shall we see botany 
and all the kindred sciences flourish. Such a college would be as a tree 
planted by the rivers of water ! 



OPEN LETTERS. 



The Honzo Dsufu. 

In looking over your note, p. 46, ante, on ** A Japanese botanical work," 
I found some typographical errors in the name of its author, which should 
be Iwasaki Tsunemasa, or rather in your way of writing a personal name 
Tsunemasa Iwasaki. He lived in Tokyo, and devoted his time and atten- 
tion to making illustrations of plants in the extensive collection of his 
own garden, and of those which he met with during his botanical tours 
and elsewhere. Most of his drawings were made from nature, and with 
such artistic skill and knowledge of the characters of plants, that one can 
determine the species with the aid of his plates with readiness and safety. 
This great work was finished in 1828. The arrangement of the work is 
after the classical Chinese herbal, the Honzdkomoku. I think that there 
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are about a dozen complete sets now in existence, either in private or 
government possession. In the preface of the " Enumeratio Plantarum 
in Japonia sponte crescentium " by Franchet and Savatier, an account of 
the work is given at some length on pp. vi and vii. 

Botanical Laboraiort/, Hurvnrd University . K. Meiyabe. 

Humblebees and Petunias. 

In the October number of the Botanical Gazette I noticed a note 
from Mr. Schneck, stating the manner in which the humblebees extract 
the honey from the flowers of Physostegia Virginiana, by making a slit 
in the base of the corolla. Following is a similar case : During last sum- 
mer I noticed that the humblebees never attempted to enter the tubes of 
the common garden Petunia, but alighted on the upper side of the corolla, 
made a slit in its wall near the calyx and inserted their proboscis to ex- 
tract the honey. The slits were about one-third of an inch long and were 
made by the bee pressing his mandibles against the corolla, and so forcing 
apart tHe tissue, which tears easily in a longitudinal direction. I have 
not yet noticed whether the flowers so mutilated are after all fertilized 
by other smaller insects entering the tube. Gilbert van Ingev. 

lUiaca, K Y. 



currp:nt literature 

Analytical Key to West Coad Botany ^ containing descriptions of 1,6()0 species 
of flowering plants growing west of the Sierra Nevada and Cascade 
crests, from San Diego to Puget Sound. By Volney Rattan. 12mo. 
128 pp. A. L. Bancroft & Co., San Francisco, 1887. 

The author is already known by his " Popular California Flora," and 
this is a continuation of the effort to bring the botany of the west coast 
within the reach of the schools. This "Analytical Key " is preliminary 
to a West Coast Botany for beginners, which is promised within three 
years. Umbelliferse and Compositae are omitted, and the more difficult 
monocotyledonous orders, but the names of the other species are placed 
within easy reach of beginners. This kind of work is very helpful to 
botanical science in general, and we expect it to result in a greater array 
of botanists than ever from the west coast. 

Die naJturlichen PflanzenfamUien^ by A. Engler and K. Prantl. Part I. Leip- 
zig : Wilhelm Engelmann, 1887. 

This is the beginning of a very extensive and important work, and 
the names of its editors assure botanists that it will be well done. It is 
intended to give an account of all the natural orders of plants, including 
their genera and principal species, and is fully and handsomely illustrated. 
Each order is to be monographed by a specialist, and thus the work will 
not only be of a high order, but probably completed within a reasonable 
time. This first part is devoted to palms, by 0. Drude, and contains a full 
account of their distribution (geological as well as geographical), eco- 
nomic value, and structure, both vegetative and reproductive. Botanists 
will watch the progress of this work with great interest. 
2 
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Manipulations de Botanique, guide pour lea travaux d'histologie v^g^tale. 
par Paul Girod. 72 pp., 20 plates. Paris, 1887. 

This is one of the many books of to-day useful as laboratory guides. 
The first part briefly describes microscopic appliances and methods of 
using them. Then follow such subjects as "dicotyledonous stems," "mono- 
cotyledonous stems," " dicotyledonous roots," etc., all the way to alg«e. 
Brief directions with each plant taken up, and a plate on the opposite 
page containing careful drawings of all the sections, clear troubles from 
the path of the student as completely as any laboratory guide we have 
ever seen. While by no means complete or explicit enough to serve 
the whole purpose of a laboratory guide in histological botany, it will be 
very useful to the advanced student as a book of reference, and in sug- 
gesting diflerent lines of work. 

Diefossilm Wdzer West IndienSy von J. Felix. Cassel, 1883. 

This work, which has but recently been received in this country, is 
another one of the many valuable contributions of Dr. Felix to the inter- 
esting and diflScult study of the internal structure of fossil wood. This 
department of paleobotany, which may be said to have had its origin in 
the year 1830, when Witham published his first observations, has, during 
the paat few years, attained a remarkable activity in Europe, and partic- 
ularly in Germany. 

Several of the West Indian islands, and particularly the island of 
Antigua, have long been noted for their deposits of fossil wood, and many 
specimens had found their way into European museums from this local- 
ity. These specimens, through the kindness of the various curators, were 
placed at the disposal of Dr. Felix, and the results of their study is the 
present monograph. 

Before proceeding to the detailed description of the species he 
remarks somewhat at length upon the difficulty attending the study of 
monocotyledonous and dicotyledonous wood as compared with that of 
coniferous. In the latter there are but three elements to be considered : 
" Tracheiden, Strang und Strahlen-Parenchyma," while in the former the 
tissues are numerous and complex, consisting of parenchyma, annular, 
spiral and scalariform vessels, wood cells, bast- fibres, etc. As the result 
of his personal examination of over four hundred Hving species, belong- 
ing to various families, the author concludes that a study of the histolog- 
ical structure alone is not in general sufficient for the identification of 
genera or species, since, as he says, different species of the same genus 
may differ so extraordinarily in their structure that, should one have 
them before him only in a fossil state, they would never be referred to 
the same genus. Again, species of different genera may so much resem- 
ble each other that, if known only in a condition of fossilization, they 
would undoubtedly be referred to the same genus ; for example, Sophora 
Japonica, Robinia hispida and Gleditschia triacanthos ; also different gen- 
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era in the same family may differ from each other in a very marked 
degree, as do the genera Amorpha, Sophora and Erythrina in the Legu- 
minoeee. But, notwithstanding the difficulties.in|the way of specific or 
generic determination, the family can probably in all cases be recognized. 
The genera of fossil plants founded upon histological data must then be 
comprehensive. SaTicinium, for instance, will include Populus as well as 
Salix.— F. H. Knowlton. 

Handbook of Practical Botany. By E. Strasburger, Professor of Botany in 
the University of Bonn; edited from the GJerman by W. Hillhouse, 
M. A., P. L. S., Professor of Botany, Mason Science College, etc. 8°. 
pp. xxiv, 425. London : Swan Sonnenschein, Lowrey & Co. 1887. 

This book adds another admirable help to the study of plant anatomy 
in the laboratory. Teachers everywhere hailed with delight ttie appearance 
of the Botan%9che8 Piracticum of Strasburger, and, shortly after, of ita abridge- 
ment. Das E2eine botanische Pindicum. The translation and careful edit- 
ing of the latter now puts a most excellent manual into the hands of 
English and American students— for it must be confessed (though with 
somewhat of shame) that most American college students can not use a 
Grerman book with any profit Most of our readers already know the 
arrangement and excellence of the book from the German edition. "The 
manual is divided into thirty-two chapters, each of which is intended to 
provide material for several hours* practical work in the laboratory. The 
earlier chapters are easy, and the diflftculties to be encountered increase 
almost constantly up to the last chapter." To each chapter the editor has 
prefixed a list of materials necessary, and regrets that he did not also list 
the reagents to be used. Both are excellent ideas. The enlarged appen- 
dices, containing lists of reagents and notes on their preparation and use, 
are very valuable. Throughout the work the editor has int*^rpolated 
phrases and paragraphs which serve to make clearer the author's mean- 
ing and supplement the study which he directs. The additional illustra- 
tions which are given are the^ubi qui tons ones from Sachs, DeBary and 
Prantl, which, though]good, do not compare favorably with the fresh and 
beautifully executed originals of the Pradicum, 

As to translation, the work is perhaps as well done as usual, though it 
must be said that the English is not " the King's English." It is plain » 
however, that this is attributable to the influence of the German upon the 
translator. It is hardly possible for a man to translate from the German 
directly into good English, unless he be an exceptional scholar. One must 
either be content to write out the literal translation, lay it aside for sev- 
eral months and then reduce it to readable English, or let some one else 
correct the manuscript. Such sentences as these are not uncommon : 
" So much drawing ability as is necessary for this he may indeed possess, 
or can however readily obtain by practice the necessary facility." " So 
much water is also^poured into the plate till the bell-shade has its lower 
edge quite immersed in it" Nor do we like some of the terms the editor 
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has adopted ; such, for instance, aa.^6n>-t;a«a/ for vascular or tibro- vascular. 
Was it an accident that all reference to the fact that this is a translation 
of " Das Kleine botanische Practicum," and not of " Das botanische Prac- 
ticum," was omitted ? 

But aside from whatever slight faults the translation has— and what 
book is free from them? — the fact is that this work'is certain to prove 
highly helpful to botanical students, especially to " those who, without 
desiring to become professional botanists, wish nevertheless to become 
acquainted with the elements of scientific structural botany." May their 
tribe increase! As our American colleges run, this will be an excellent book 
to put into the hands of a student who has completed the " Handbook of 
Plant Dissection." Finally the book is admirably manufactured. The 
limber binding, all but unobtainable in this country, is delightful. 

The Principles of Pharmacognfjsy, an introduction to the study of the crude 
substances of the vegetable kingdom, by Friedrich A. Fluckiger, Ph. 
8., M. D., Professor in the University of Strasburg, and Alexander 
Tschirch, Ph. D., Lecturer on Botany and Pharmacognosy in the Uni- 
versity of Berlin. Translated from the second and completely revised 
German edition by Frederick B. Power, Ph. D., Professor of Materia 
Medica and Pharmacy in the University of Wisconsin. New York: 
William Wood & Co., 1887. 8vo. pp. xvi, 294, with 186 figures. 
In presenting to American students a translation of a standard Ger- 
man work by authors of eminence in their department of applied sc ence, 
Professor Power, a botanist of no small attainments, as well as an accom- 
plished chemist, has rendered a, considerable service to botanists. Aside 
from its value as a pharmaceutical handbook, this little volume, with its 
copious and accurate illustrations, is an admirable treatise on elementary 
vegetable histology, based essentially on Haberlandt's Physiologische 
Pflanzenanatomie. The work of the translator is well done ; the type and 
wood cuts are excellent. The book should find a place in every botanical 
laboratory.— W. T. 

CorUribtUions to American Botany^ XV. By Asa Gray. From Proc. Amer. 
Acad., xxii. pp, 270-314. 

This contribution is largely concerned with a revision of certain polv- 
petalous genera and orders precursory to this part of the Synoptical Flora. 
In Papaveraceee three tribes are proposed, viz.y Platystemonese, Papave- 
rese, and Hunnemannise, and a revision of Eschscholtzia (nine species) is 
given. A new generic key is proposed for Portulacacese, and notes on 
all the genera with a revision of Claytonia, with twenty-one species, are 
given. In the consideration of the Malvaceae the tribe Malveas has its 
sub-tribes reduced to two, allowing Sidese to include all the genera with 
capitate stigmas. A tentative arrangement is proposed for the perennial 
species of Sidalcea. The very closely related genera Malvastrum and 
Sphseralcea are still kept up, but with a new distribution of species. All 
those species are retained in Malvastrum in which there is no empty 
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terminal portion in the carpel, but the cell conforms to the solitary ovule 
and seed. This gives a Mai vastri form section to Sphseralcea, and in our 
Rocky Mt species, for example, Malvastrum coccineum retains its place, 
while Malvastrum Munroanum becomes Spheeralcea Munroanfl. Horsfor- 
dia is a new genus, between Spbseralcea and Abutilon, of two species. 
H. alata is Sida alata of Watson, and H. Newberryi is Abutilon Newberryi 
of Bot Calif. A new order, Cheiranthodendreje, is established, con- 
taining the genera Cheiranthodendron and Fremontia. Bentham first 
placed these genera in Malvacese, but later transferred them to Sterculia- 
ceae. Dr. Gray thinks it better to recognize the peculiarities of these 
genera, of which the leading one is the strongly quincuncial calyx, and 
not to force them into an order of which a valvate calyx is an essential and 
substantially an unvaried character. New species of Mr. Pringle*s collect- 
ing are also^d escribed in addition to these under the heading " Miscel- 
lanea." 

OvUines of Classification and Special Morphology of Plants. By Dr. K. Goebel. 
Translated by Henry E. F. Garnsey, and revised by I. B. Balfour. 
Oxford : Clarendon Press, 1887. pp. xii, 515. 

The original of this new edition of Sach's " Text-book of Botany," 
Book II, has been in the possession of botanists since 1882, but this most 
helpful translation puts it within the reach of all English speaking bot- 
anists. There has been considerable delay in its publication, as the revis- 
er's preface is dated 1885, but it is none the less welcome. The chief 
thought of the book seems to be to " make use of a consistent terminology 
based upon homology," a thing of great educational value, although there 
are some who may think it is not the best plan. For example, to call a 
pollen-grain a microspore may seem to be doing violence to a long estaln 
lished name, but when it is understood that the microspores of Phanero- 
gams are called pollen-grains, there can be no objection to using the latter 
name as a special group-name, and at the same time retain the idea of ho- 
mology. Objections of this kind are chiefly raised in the new terminology 
of Phanerogams, but the clear way in which this is stated, at the same 
time acknowledging the old names, can not be too highly commended. 
In fact, the whole treatment of Phanerogams is masterly, and is probably 
the most valuable contribution in the book, and should be carefully studied 
by every student of botany. The changes in the grouping of plants are 
known from the original German text, but it may be well to note them 
here Four great groups are recognized, viz., Thallophytes, Muscine^:, 
Vascular Cryptogams, and Seed-Plants or Phanerogams. It would 
seem more uniform to call the three last groups Bryophytes, Pterido- 
phytes and Spermaphytes. Under Thallophytes five equivalent groups 
are recognized, which involves the greatest change from the original 
grouping as given by Sachs. Myxomycetes and Diatonvacem are set apart as 
the first two groups, to which no serious objection will be made, unless 
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that it seems somewhat unnatural to separate diatoms and desmids so 
widely. The third group contains Schizophyta, while the fourth and fifth 
are Algx and Fungi, The last two groups seem to show the widest de- 
parture from the original presentation of these plants. The teaching 
that the presence or absence of chlorophyll makes no special difference 
in the presence of morphological resemblances has been widely taught 
However, the present use of these terms has not been absolutely restricted 
by the former distinction between algse and fungi, and so morphological 
resemblance has not been slighted. The group Algm is made to contain 
three sub-divisions, viz., CJUorophyceWj Phasophycex, and Rhodophyceasj or 
green, brown, and red seaweeds. Fungi contains six sub-divisions, viz., 
Chytndeie, Ustilagineie, PhycomyceteSy Ascomycetes, Uredinese, and Basidiomy- 
cetes. The second great group, Muscineje, comprises Hepalicas and MuscL 
The third group, Vascular Ceyptogams, contains FUicinex, EquiaelineXf 
SpkervophyUew (a fossil group), and Lycapodinese. The grouping of Seed 
Plants is that which has been long familiar to botanists. Not the least 
valuable part of the book is the appended " Explanation of terms." Alto- 
gether, this work is the most valuable recent contribution in the English 
language to the classification and morphology of plants. 



NOTES AND NKWS. 

Prof, and Mrs C. 8. Sargent have gone to Mexico, via Key West 
and Galveston. 

Dr. Asa Gray and wife sailed for Europe April 7. The Doctor goes 
chiefly to visit the Lamarck herbarium. 

Dr. C. S. Sargent reports that 70,000 trees and shrubs have been 
planted at the Arnold Arboretum during the last year. 

CooKE*s Handbook of British Fungi, 2d edition, being issued as a 
supplement to QreviUea, has now reached page 192, and species 709 in the 
genus Agaricus. 

Dr. Gray's new book, to take the place of " How plants grow " and 
the " Lessons," which have done such yeoman service, is about ready for 
the press. 

A. P. Morgan gives descriptions and an analytical key to the speciet?, 
twenty-four in number, of the North American Amanitas of the genui 
Agaricus, in the March Journal of Mycdogy. 

The Grardener's Monthly says that Dr. Roth rock has been compelled 
to take a year's vacation on account of his health. He will go south, 
spending the summer among the mountains. 

The Wilmington Flora, by Thomas F. Wood and Gerald McCarthy, 
already noticed in this journal, has been distributed separately as a reprint 
from the Journal tf the Elisha Mitchell Scientific Society of N. Carolina. 

Thomas Howell, of Arthur, Oregon, has just distributed a catalogue 
of the Phanerogams and Pteridophytes of Oregon, Washington, and Id^o. 
Mr. Howell is a well-known collector, and his catalogue is thoroughly 
reliable. 
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Dr. Lorenzo G. Yates (Svinte Barbara, Cal.) haa distributed his list, 
with notes, of the ferns of Ceylon. The catalogue contains extracts from 
manuscript notes of Dr. Thwaites, and the published works of Hooker, 
Baker, and Wall. 

The BuUetin of the Washburn College (Topeka, Kan.) laboratory of 
Natural History is an excellent publication, devoted to the natural history 
of the state. Its various numbers contain much information concerning 
the flora of Kansas, especially the cryptogamic flora. 

Prof. W. R. Dudley, of Cornell University, will start in a few 
months for a year's study and travel in Europe. Cornell has the admir- 
able regulation that a professor may take one year in seven, with half 
salary, for going abroad. Professor Dudley has taught in the University 
ten years, and well merits this opportunity for relaxation. 

The Pharmaceutical Era is a monthly periodical, begun with the year, 
and among other departments has one devoted to botany, under the 
charge of Charles F. Wheeler. Mr. Wheeler is well known as one of the 
authors of the Catalogue of Michigan Plants. The new periodical is edited 
by Dr. A. B. Lyons, is published at Detroit, and costs $1.50 a year. 

We regret to announce the death of Dr. Eichler, of the University 
of Berlin, and Director of the Botanic Garden, where he succeeded Alex- 
ander Braun. Through his editorship of the Flora BrajiiHensiSj succeeding • 
von Martins, his researches among Coniferae and other orders, and his 
Bluthfndiagrammej he is one of the most widely known of our botanists. 

Horticultural nomenclature is the subject of an article by Prof. 
L. H. Bailey, Jr., in AgricuUural Science for March, in which he advises 
the use of English for the part of the name referring to the cultural con- 
dition, or, if Latin must be used, to separate the parts of the name denot- 
ing the cultural and natural condition of the plant by a comma, or the 
abbreviation " hort.," but not by " var." 

Part IIL (Oct-Dec, 1886) of the Proc. Philad. Acad, contains several 
articles of botanical interest, as follows: History and biology of pjear- 
blight (conclusion), J. C. Arthur; Notes on the lichens in the herbarium 
of the Academy, J. W. Eckfeldi; On the interdependence of plants, and 
Petiolar glands in some Onagraceae, Thomas Meehan ; On hsematoxylin in 
the bark of Siiraca Indica, Miss H. C. De S. Abbott. 

It was a happy and fruitful thought which led B. A. Elliott & Co., of 
Pittsburg, to attract the attention of the public to the stock in which they 
deal by issuing the handsome work on "A few flowers worthy of general 
culture." It is a small quarto, profusely illustrated with artistic engrav- 
ings, and with an interesting text quite free of shoppy flavor, advocating 
the use of hardy plants for the lawn and garden, including native sorts. 

In the Torrey Bvlldin for March, Arthur Hollick and N. L. Britton 
give an account of Ceradium arvense L. and its North American varieties, 
acccmpanied by three plates, one of them colored. Some six varieties are 
described, two of which are new, and one of these is C. oblongifolium of 
the Manual. A full synonymy and bibliography are given. In the same 
number Mr. Thomas Morong describes a new Eryngium from Louisiana. 

In Science for March 11, Mr. B. E. Fernow enters his protest against 
the sweeping judgment of Professor Sargent condemning foreign trees. 
He calls attention to the facts that forestry and arboriculture are not the 
same thing, and that New England is not all of the United States. With 
forest conditions and in other regions of our great domain Mr. Fernow 
claims that it remains to be seen whether the cultivation of foreign trees 
will be profitable. 
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The history of the currant is treated by Dr. E. L. Sturtevant in the 
Proceedings of the N. Y. Hort. Society for 1887. The author traces it 
among the early horticultural writers, especially the pre-LinnsBan herb- 
alists, it being first mentioned by Ruellius in 1636. His conclusion is that 
" the currant fruit has not changed at all in type under culture, but has 
furnished variety characteristics in increased size, dimini^ed seed and 
improved quality." 

In the Journal of Botany for March, B. Daydon Jackson gives an inter- 
esting account of the preparation of the new " Index of plant-names," a 
work of tremendous labor and of equal importance. Some idea of its 
magnitude may be estimated from the statement that " rather more than 
30,000 covers were required for the genera, and the whole of the MS. is 
accommodated in 178 boxes, housed in two sets of pigeon-holes; the 
entire MS. is computed to weigh rather more than a ton." 

Notes on microscopical methods for the use of students in Cornell 
University, prepared by Prof. S. H. Gage, cover the requirements of gen- 
eral microscopical instruction in a thorough and serviceable manner. 
The work, illustrated with nearly a dozen lithographic diagrams, is an 
ample introduction to the use of the microscope and its accompaniments 
for students in either animal or vegetable histology. It is intended by the 
author to be used with his notes on histological methods, published a 
year ago. 

The summer school of Harvard University will be held at the Bo- 
tanic Garden, Cambridge, Mass., l»eginning Wednesday, July 6th, and 
ending Saturday, August 6th. The course has been planned with refer- 
ence to the needs of teachers, and will include laboratory work in the 
morphology of phanerogams and cryptogams, under the direction of Mr. 
James E. Humphrey. Professor Goodale will lecture on the morphology 
and physiology of phanerogams, and Mr. Humphrey on the morphology 
and classification of cryptogams. 

The American Naturaligf, though long delayed, makes its appearance 
doubly welcome by an entirely new dress. It is to be congratulated upon 
its improved appearance. The botanical articles are " Parasitic bacteria 
and their relation to Saprophytes," by Theobald Smith, and " History of 
garden vegetables," by E. L. Sturtevant. In the botanical department 
we find "Pollen tubes of Lobelia," "The tree- trunk and its branches," 
" The article * Schizomycetes ' in the Encyclopaedia Britannica," and an 
account of the various ootanical journals. 

The December number of the Journal of the New York Micros, Society y 
received the middle of March, closes the second volume. The journal 
barely maintains the promise of its beginning. The leading articles of 
the present number are singularly elementary in tone, as if addressed to 
amateurs. It is accompanied by a supplemental number devoted to 
experiments in raising diatoms in the laboratory, by Rev. Samuel Lock- 
w<x)d. This is one of the most valuable articles yet published, and 
recounts the tests by which it was proven that several species of diatoms 
could be grown from minute resting spores after the lapse of fourteen to 
sixteen years. 

Dr. Gray's opinion regarding the capitalization of plant names was 
recently secured by a correspondent of the American Florist^ and the fol- 
lowing extract from i^ maybe of interest to botanists: ''No botanist 
writing in the English or Latin language would ever write the name of 
a genus, say Rosa or Beeronia, without a capital initial letter. But if any 
one is writing generally about roses, or begonias, or phloxes, or such 
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names, which you use as English plurals, it is simply a matter of taste 
and usage whether to use a capital or small initial. There is a strong 
tendency to the latter, and I see no harm in it I do not fall into 
that custom in my books, partly for this reason : When I write Straw- 
berry, Flax and Wheat, I mean the p ant so called ; and when I write 
strawberry, flax* or wheat, I refer to the fruit, fibre or grain, and when I 
write rose I mean the flower, not the plant This I find convenient and 
useful ; but the common usage seems to me perfectly proper." 

The govebnmekt appropriation for the fiscal year ending June 30, 
1888, to support the botanical part of the Department of Agriculture, is 
$15,440. Of this sum $9,400 goes to the Section of Plant Pathology (as the 
Section (4 Mycology is henceforth to be known), and $6,040 to the remain- 
der of the Division of Botany. The appropriation for the present fiscal 
year was $8,200, inclusive of the mycological part, and for the preceding 
year, $3,000. If memory is not at fault, earlier annual appropriations 
never exceeded the last figure. Those who know about the expen- 
diture of this mone^, know that good use is made of it, and feel gratified 
at the evidences of mcreasing usefulness. 

A RECENT WORK ou British Fungi by W. D. Hay, called an elemen- 
tary text-book, proves, upon examination, to be neither elementary nor a 
text-book in any proper sense, but a semi-popular treatise on edible fungi. 
Whoever essays to use it, however, should first be master of the subject 
in order to check the author, whose statements are frequently not above 
criticism. One is prepared for this upon finding that the author acknowl- 
edges no help, and says that he has "never met with any person versed 
in mycology." The source of the fifty nine plates, forty four of which 
have no connection with the text, is not divulged, but any one familiar 
with the works of the more prominent mycological writers could guess 
cUisely. It seems probable that the publishers, a good firm, have been 
caught napping. 

In a RECENT meeting (Jan. 20) of the Linnean Society, Mr. J. K. 
Vaizey read a paper on the morphology of the sporophore in mosees. 
The " central strand," surrounded by a single layer of cells is composed, 
as is well known, of an outer cylinder of elongated cells "with somewhat 
thickened walls and a central region of smaller thin- walled cells. The 
former Mr. Vaizey calls prophhem, the latter, being conductive of water, 
pruxylem. This proxy lem only differs from the xylem of vascular plants 
" in the absence of spiral thickening and lignification of the cells." " The 
prophloem difiers still less from phloem," though no sieve tissue has 
been discovered ; but this is lacking in some vascular plants. The con- 
clusion drawn is that mosses and vascular plants have descended from a 
common ancestor, similar to the Antbocerathse. 

At a meeting of the Linnean Society of London, January 20, 1887, a 
paper was read by Francis Darwin and A. Bateaon upon " The effects of 
stimulation on turgescence in vegetable tissues." The important results 
announced are summarized as follows by the Journal 0/ Bdany : ( 1 ) Tur- 
gescent pith placed in water incre;^ses in length, at first slowly, then 
more (Quickly, and then again the rate of increase becomes slow; (2) the 
rate of mcrease in length increases as the temperature of the water rises, 
reaches an optimum, and su<ldenly falls as a temperature suflftcient to 
cause flaccidity is reached ; (3) the following reagents cause distinct accel- 
eration, viz., alcohol, ether, ammonia and hydrocyanic arid ; the first three 
a very temporary effect, whereas prussic acid has a prolonged action ; (4) 
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the following reagents produce retardation, m., acetic acid, hydrochloric 
acid and probably nitric acid; (5) dilute solutions of quinine, of quinine 
chlorate, and carbolic acid produce a remarkably rapid shortening of 
the pitii. 

Dr. a. Qattingeb has just distributed copies of the '' The Tennessee 
Flora," containing the Phanerogams and Ptendophytes of that state, with 
special reference to the Flora of Nashville. There are few regions more 
interesting, botanioally, than Tennessee, and no botanist more competent to 
write of its flora than Dr. Gfattinger. The summary shows the list to num- 
ber 1 ,7r^ species and varieties. Several new species have been recently de- 
scribed from Tennessee, discovered bv Dr. Gattinger, as for example, two 
Leavenworthias, a Hypericum, a Silphium, a Solidago, etc. An unfor- 
tunate oversight is tlmt some of these new species appear as if described 
in this catalogue for the first time, when the original descriptions have 
been previously published elsewhere. For instance, Hjrpericum lobocar- 
pum and Silphium brachiatum were both originally published in the 
jBotanical Qazette, but there is nothing to indicate it in the catalogue, 
where they are described as new species. The catalogue will be wel- 
comed by Dotanistfl as containing the first full record o7 the plants of a 
very rich flora. 

The contributions of Dr. Asa Gray to the Proceedings of the Amer- 
ican Academy of Arts and Sciences embrace a very large number of 
original descriptions of American plants and critical notes on the same, 
with which every systematic botanist desires to be acquainted, and to 
such the following list will prove serviceable. This does not include 
papers published in the memoirs of the society, which are alluded to in 
the Proceedings, or of remarks reported by the secretary. The two 
pai)ers of 1860 are abstracts of observations on natural selection, about 
which much discussion arose in the Academy at the time, and are not 
strictly botanical. The articles began to be called Conlributions with vol- 
ume ix. As stated in a previous issue, the author, upon solicitation, has 
consented to place some of the remaining numbers in the hands of the 
Curator of the Harvard Herbarium, from whom they can be obtained at 
thirty-five cents each. 



Vol. I. 
46-50 (1846) 

Vol. II. 

169-160 (1849) 

823-825 (1852) 

Vol. in. 

34 (1853) 

48-54(1853) 

94-97 (1854) 

127-129(1854) 

258 (1856) 

Vol. IV. 

2-3(1857) 

33-50(1858) 

98-99 (1858) 



306-318 (1859) 
319-324 (1859) 
326-327 (1859) 
411-415(1860) 
424-426 (1860) 

Vol. V. 
114-191 (1861) 
314-352(1861) 
Vol. VI. 
37-80 (1862) 
182-236 (1863) 
519-556(1865) 

Vol. VII. 
327-401 (1867) 



Vol. viir. 

145-200 (1870) 
243-296(1870) 
365-412(1872) 
620-661 (1873) 

Vol. IX. 
187-218(1874) 

Vol. X. 

39-78 (1874) 

312-332 (1875) 

Vol. XI. 

71-104(1875) 

Vol XI r. 

51-84(1876) 
159-165 (1877) 



Vol. XIII. 

361-874 (1878) 

Vol. XV. 

25-52(1879) 

Vol. XVI. 

78-108 (1880) 

Vol. XVII. 
163-230(1882) 

Vol. XIX. 

1-96 (1883) 
Vol. XX. 

1-12(1884) 
257-310 (1884) 

Vol. XXI. 
363-413 (1886) 

Vol. XXII. 
270-314 (1886) 
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Our ^' tripetalous " species of Iris. 

SERENO WATSON. 

A century has not been time enough for American botan- 
ists to become acquainted with two of the most peculiar of 
their species of Iris, to say nothing of other eastern species, 
which, after an even longer time, still remain only imper- 
fectly known, some of them almost unknown. 

In 1788 Walter described with unusual fullness his /. 
trifetala^ of which nothing more was learned until the time 
of Elliott (1816). As there had been a prior /. trifctala of 
Thunberg, Walter's name was changed by Pursh to /. tri- 
deniata^ but it was restored by Elliott, the African species 
having been transferred to Morcea some years before the date 
of Pursh's Flora, where it still remains. There is no rea- 
son why Walter's name should not hold good, in which 
case Pursh's falls wholl}^ to the ground. Elliott knew the 
species only as growing in the ponds of St. John's and St. 
Stephen's parishes, South Carolina, where Walter had found 
it. Its range has since been extended from the low districts 
of North Carolina to Florida. The only figure that has been 
given of it is as /• tridentata^ Pursh, in Sweet's British. 
Flower Garden (1828), t. 274, from plants which had been 
recently introduced from North America and cultivated at 
the Fulham Nurseries. The figure is a very good one and 
answers closely to Walter's description. 

In the next year there appeared in Curtis's Botanical 
Magazine (t. 2886) a figure, and a description by Sir W. 
J. Hooker, of an Iris under the name of /. tripetala^ Walt., 
said to have been communicated by David Falconer from 
his collection at Carlowrie, Edinburg, but without indication 
of its original source. It is evidently a different plant from 
that figured by Sweet, and represents fairly, so far as the 
flower is concerted (but with broader leaves and much larger 
spathe), what we now know as a peculiar Canadian species. 
This Mr. Falconer, as appears from Loudon's Gardener's 
Magazine (1827), had in cultivation a very full collection of 
the Known species of Iris and was endeavoring to make it 
complete. As there was frequent communication between 
England and Canada it is reasonable to suppose that this 
plant had been obtained by him directly from that province. 
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The discrepancy between the two figures, and between 
the plants in cultivation, was soon noticed, and in the same 
magazine for 1829 there is a note respecting an ^^ Iris Falcon- 
eriana^ Penny in Hort. Eps. ed. 2 ined.,*' named in compli- 
ment to Mr. Falconer ol Carlowrie. *'/. tridentata ^ Sweet, 
B. F. G. t. 274," is cited as a synonym, and it is said to be 
''very distinct from /. trifetala, Bot. Mag. t. 2886." The 
name must, therefore, have been intended for the ^Carolina 
form. George Penny was connected with the Epsom Nur- 
series ; whether his Hortus Epsomensis, ed. 2, was ever 
published I do not know. He appears, however, to have 
not only given the above name to the species represented by 
Sweet's figure, but to have named the other also, for in 
SteudeFs Nomenclator (1840) we find an "/. ^Hookcri, 
Penny/' with '•/. trifetala^ Hook, in Bot. Mag. (non Walt.)" 
as a synonym, and *'Am. Sept.'' as habitat. Granting the 
correctness of Steudel's reference to Penny as authority for 
the name, it is right that it should be adopted for the species 
and so credited, the citation being equivalent to a descrip- 
tion, and sufficient for the identification of the plant to which 
the name nas applied. 

The first distinct statement of the occurrence of /. Hookeri 
in Canada is in Hooker's Flora Bor. -Americana (1839 or '40) 
as "I. tridentata. Ph. — /. iripctala,V^^\\.. (notThunb.) Bot. 
Mag. t. 2886. Ilab. Canada. Mrs. Shcffard:' No doubt 
is expressed respecting its identity with Walter's species, 
but Herbert's notes cited under this species and under "7. 
Catirina' are to the effect that in his opinion /. tridentata is 
only an imperfect state of /. Virginica (/. ^., /. versicolor). 
Nothing more of moment was known or written about it 
until recently. In 1876 Mr. J. G. Baker of Kew wrote 
a revision of the genius for the Gardeners' Chronicle, in 
which he recognizes the two species as distinct. He retains 
Walter's species under his name, and transfers Pursh's name 
to the Canadian one, of which Pursh knew nothing whatever. 
He gives a description of this, not based apparentlj' upon 
recent material, but chiefly upon the original figure and 
description. He compares it with /. versicolor^ and suggests, 
with Herbert, that it may be a variety of that species. This 
resemblance to /. versicolor is much stronger in the figure, 
drawn from a probably luxuriant cultivated specimen, than 
in the wild ones which I have seen. In the Gray herbarium 
the species is represented by flowering specimens from New- 
foundland {Murray)^ and by flowering and fruiting speci- 
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mens from the rocky and gravelly shores of the lower St. 
Lawrence at Tamisconato (C. G. Pr ingle). In these the 
leaves are nearly as narrow as in /. prismattca (2 to 4 lines 
broad), but the stems are low and rather stouter, and form a 
somewhat thicker rootstock. The pedicels (usually 2) are 
shorter than the scarious spathe, which is two inches long or 
less. The flowers, aside from the size and coloring, are dis- 
tinguished by the short oblanceolate inner segments. The 
capsule is oblong and obtuse, rather thinly membranous and 
obtuse!}' 3-lobed laterally, and distinctly marked by trans- 
verse veins. The seeds are scarcely more than half as large 
as those of /. versicolor and are more oblong. The rigid 
coriaceous capsules of /. versicolor are usually longer, rather 
acutely triangular, and with the obscure veins longitudinal, 
while in /. frismaiica the capsules are strongly triquetrous 
and cross-veined. 

/. iripetala is a taller and more leafy, slender and narrow- 
leaved species, with firmer herbaceous bracts enclosing the 
short pedicels. The capsules are coriaceous, broadly oblong, 
with a stout beak, and veinless. The seeds (not quite ma- 
ture^ are large and thick. 

Attention having thus been called to this northern species, 
it is hoped that we may soon become better informed respect- 
ing its range through the lower provinces of Canada, and 
the variations to which it may be subject. There is also 
another point to which it may be well to advert. Both Her- 
bert, in the Fl. Bor.-Am., and Mr. Baker, in his papers, are 
positive respecting the occurrence of the Califomian /. ienax 
in Newfoundland and New Brunswick. It is not in itself 
probable, nor yet is it likely, that either /. Hookcri or /. 
frismaiica could be mistaken for it, from both of which it is 
usually distinguished by the separation of the bracts which 
form the spathe. I would like to see a specimen of that 
species from the Atlantic coast. In conclusion I should ex- 
press my obligations to Prof. Oliver and Mr. Hemsley of 
Kew for a clue to the personality of Steudel's *' Penny,'* 
about whom Ivvas completely at a loss. 
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Notes on Umbelliferae of E. United States. IV. 

JOHN M. COULTER AND J. N. ROSE. 
(with plate IV.) 

HYDROCOTYLE Tourn.— Fruit (and carpels) strongly 
flattened laterally, more or less orbicular : carpel with 5 pri- 
mary ribs (additional secondary' ones with reticulations in a 
single species) ; dorsal ribs marginal, broad or filiform ; in- 
termediate ribs filiform (rarely obsolete), usually curved ; 
lateral ribs filiform or broad, distinct or confluent: a promi- 
nent oil-bearing layer beneath the epidermis (except in H. 
Americana), occasionally containing small oil ducts^ : a 
thick layer of strengthening cells surrounding the seed cav- 
ity (except in H. ranunculoides) (figs. 43-56). — Low herba- 
ceous perennials, growing in or near water, with slender 
creeping stems, orbicular-peltate or reniform leaves, and 
small white flowers in simple or proliferous umbels. Flow- 
ering all summer. In figure 44, a indicates the oil-bearing 
layer, b ordinary parenchyma, c the layer of strengthening 
cells. 

* Fruit with pericarp thin except at the broad thick corky dorsal 
and lateral ribs (figures 43-50): leaves orbicular- peltate, crenate ; pedun- 
cles aa long as petioles, all from slender creeping rootetocks. 

-»- Fruit notched^ at base and apex; intermediate ribs corky (figures 
43-48). 

1. H. nmbellatn L. Spec. 234. Umbels many-flowered,, 
simple (sometimes proliferous): pedicels 2 to 6 lines long: 
fruit about i^ lines broad, strongly notched (figs. 43, 44). 
— Massachusetts to Minnesota and southward to the Gulf. 

2. H. prolifera Kellogg, Proc. Calif. Acad. i. 15. Um- 
bels mostly proliferous, with 5 to 20-flowered whorls : pedi- 
cels I to 3 lines long: fruit about a line broad, but slightly 
notched (tigs. 45, 46). — Texas, to Arizona and California. 
This species is too near H. umbellata. In the great majority 
of specimens they can be distinguished easily, but the occa- 
sional forms of H. prolifera which are not proliferous, and 

^This character of u prominent oil-bearing layer differs from any other group yet 
studied. In the European II. vulgaris the oil-bearing layer breaks through the epider- 
mis in places covering the fruit with oil vesicles. 

2 This notching may not be apparent except in fully matured fruit. 
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with many flowers and long pedicels, can be distinguished 
with difficulty. The fruit sections are but slightly different. 
If this is a good species, the following is a better one. 

3. H. Canbjri. Umbels 3 to 9-flowered, generally prolifer- 
ous : pedicels very short, but distinct : fruit about 2 lines 
broad ; carpels broader and more flattened than in the pre- 
ceding forms, sharper margined, dorsal and lateral ribs much 
more prominent; seed-section much narrower (figs. 47, 48). 
H,umbcllatav2ix'i ambigua Gray, Manual, loo. — New Jersey 
to Maryland. It would be proper to call this species H. am- 
bigua, but that name already has a place among the syn- 
onyms of Erigenia bulbosa. 

The three foregoing species, with H. vulgaris of Europe, 
form a very natural group, closely resembling each other in 
the anatomical details of the fruit. H. vulgaris is most 
nearly related in external appearance to H. Canbyi, but 
differs in its smaller fruit more or less dotted with oil vesicles, 
its less flattened carpels, and less prominent dorsal and lat- 
eral ribs, thus intermediating between H. Canbyi and the 
first two species. There can be no doubt but that our three 
species are the North American representatives of H. 
vulgaris. 

4— i-Fruit not notched; intermediate ribs not corky (fign. 49, 50). 

4. H. interriipta Muhl. Cat. 10. Umbels few-flowered, 
proliferous, forming an interrupted spike : pedicels very 
short or none: fruit i| to 2 lines broad; dorsal and lateral 
ribs very prominent (figs. 49, 50). — Massachusetts to Flcrida 
and Texas ; also in Utah. 

* * Fruit with pericarp uniformly corky thickened and ribs all fili- 
form (figs. 51-56): leaves not peltate: peduncles much shorter than 
petioles. 

H-Fruit small (| to \\ lines broad), without secondary ribs or reticu- 
lations : involucral bracts small or wanting. 

5. H. Americana L. Spec. 234. Stems filiform, branching 
and creeping : leaves thin, round-reniform, crenate-lobed and 
lobes crenate, shining: few-flowered umbels axillary and 
almost sessile : fruit less than a line broad ; intermediate ribs 
prominent; no oil-bearing layer; seed-section broadly oval 
(figs. 51, 52). — Throughout the North and southward to 
North Carolina. 

6. H. raiiuncnloides L. f. Suppl. 77. Usually floating: 
leaves thicker, round-reniform, 3 to 7-clelt lobes crenate : 
peduncles i to 3 inches long, reflexed in fruit : capitate umbel 
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5 to lo-flowered: fruit i to i^ lines broad; ribs rather ob- 
scure ; no layer of strengthening cells about seed cavity ; 
seed-section oblong (figs. 53, 54). — E. Pennsylvania to 
Florida, thence westward to Texas and California. 

•4— i-Fruit larger, with prominent fecondary ribs and reticulations: 
the 2 to 4- flowered umbel subtended by an involucre of two conspicuous 
bracts. 

7. U. Asiatica L. Spec. 234. Petioles and peduncles (i to 
2 inches long) clustered on creeping stems or runners : leaves 
ovate-cordate, repand-toothed, thickish : fruit about 2 lines 
broad* seed-section narrowly oblong (figs. 55, 56). /I, re- 
panda Pers., Benth in Fl. Austral, iii. 347. — Maryland to 
Florida and westward. 

Explanation of Plate IV.— All surface views are X 1^; all transverse 
sections are X 27. 



Fertilization of Epipactis latifolia. 

A. D. WEBSTER. 

[It is not our custom to reprint articles, but a good contributor has made 
request for the following, on the plea of its interest, and the comparative inac- 
cessibility of the original publication. It appears in the Transactions and Pro- 
ceedings of the Botanical Society of Edinburgh, vol. xvi, part iii, 1886. The 
author is of Llaudegai, Penrhjn. — Eds.] 

Having during the past few years, but particularly the 
summer of 1885, devoted considerable attention to the above 
interesting subject, I have thought the following observations 
not unworthy of record, as contributing to a subject which, 
as yet, has received little investigation. In the woodlands of 
this county (Carnarvonshire), where the plant grows in unu- 
sual quantity, exceptional opportunities have been afforded 
me of studying it under various conditions as to soil, alti- 
tude, and situation. 

All, or nearly all my observations tend to show (i) that 
Efifactis latifolia is very imperfectly fertilized ; (2) that, 
although visited by insects, cross-fertilization seldom takes 
place; and (3) that self-fertilization by the pollen falling 
spontaneously on the stigma is not uncommon. 

I . That the plant is very imperfectly fertilized is evident 
from the small quantity of seed produced. On examining 
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nearly one hundred plants when the seeds were ripe in Octo- 
ber, I was surprised at the small number of capsules pro- 
duced. (The ovules of unfertilized flowers drop from the 
plant at an early date, thus affording an unerring guide as to , 

the difference between barren and well-filled capsules.) 

I examined nineteen plants growing in consecutive order 
in one wood, and out of a possible 492 capsules only 38 pro- 
duced seed. Thinking that perhaps the density of foliage or 
maritime situation might account for this unusually small 
production of seed, I examined the plant in quantity in two 1 

other warm, shady woodlands, but with almost similar results. ' 

Sixteen plants, growing within a short distance of each other, 
produced only 32 capsules from 516 flowers ; while in another 
wood similarly situated 26 were produced out of a total of 
215. This small production of seed, in an unusually fine 
season like that of 1885, clearly proves that Efifactis lati- 
folia is very imperfectly fertilized, and, as will be seen here- ] 

after, that cross-fertilization by insect agency seldom takes 
place. The conclusions naturally arrived at are, that this 
orchid is more frequently self than cross-fertilized, but w^hen 
the small production of seed is taken into account, very ' 

imperfectly by either method. 

2. That, although visited by insects, cross-fertilization 
seldom takes place, is proved by the following observations : 
Amongst insects of sufficient size to remove the pollinia that 
I have seen visiting the flowers of this EfifaciiSy I may men- 
tion the red-tailed humble bee and our common wasp, the 
latter, however, but very rarely. On the other hand, the 
red-tailed humble bee visits the flowers of this plant fre- 
quently, but, owing to its peculiar method of sipping the 
nectar without entering the flower, never removes the pol- 
linia. On August 21, 1885, being in a wood where beds of 
this plant were in full flower, I saw the above bee enter sev- 
eral flowers on two different plants growing side by side, 
without in any case removing the pollinia. On the 24th of 
the same month, and in the same wood, I saw a red-tailed 
humble bee visit successively no less than sixteen flowers on 
a spike of. this Efifactis without removing any of the pol- 
linia. In this case the spike of flowers was so dense that the 
bee crawled from one to the other in a spiral fashion from 
bottom to top without once bringing its head or proboscis in 
contact with the viscid disc at the base of the pollinia. After 
sucking the nectar from the last flower, it flew off for a few 
yards, but immediately returned and revisited three of the 
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same flowers, but this time in a half discontented fashion, as 
if striving to improve on work that had been already well 
done. Again, on the 26th of the same month, I saw several 
visit the flowers of this plant (one visited most of the flowers 
on seven plants in succession) without removing the pollen, 
although, being near, I noticed them visit numerous flowers 
that contained the pollen masses. The bees hung on the dis- 
tal portion of the labellum and inserted their long proboscis 
without the head coming in contact with the viscid disc. The 
evening was lovely, and I spent an hour watching the plants, 
but during that time, although wasps were flying about in 
number, not one visited a flower. (This certainly was the 
opposite of what I expected, as several naturalists are under 
the belief that this Efifactis is constantly fertilized by this 
insect, one indeed going so far as to say th^t if wasps were 
becoming extinct in any locality, so, in all probability, would 
Epifactts latifolia,) On other occasions, however, I did see 
the common wasp visit several flowers, but the visits were 
short, and, if I may use the expression, heartless, as if it 
could derive little therefrom. Owing to their long, narrow 
shape and short proboscis, wasps remove the pollen masses 
with ease, for I have caught them immediately after coming 
out of the flower with the pollinia attached to their head ; but 
as these visits are few and far between, fertilization by this 
way is of rare occurrence. In numerous instances, also, the 
pollen masses will be found glued to the upper sepal of the 
flower, which is done as follows : The wasp on entering, 
particularly a newly-opened flower, gets the pollinia attached 
to its head when sucking the nectar; but immediately on 
entering another flower, the upper sepal is so situated that 
the sharp stiff* edge comes in contact with the viscid sub- 
stance, which, with the pollinia, is left attached to it. This, 
I have never seen take place, but repeated experiments bear 
out the statement. It is also readily illustrated with a pencil. 
In various other parts of the plants it is not uncommon to find 
the pollen masses attached as if the discs were not sufficiently 
viscid to retain their hold on the insect's head, and on more 
than one occasion I have found them unbroken, on their stig- 
matic surface. Small insects also visit the flowers in num- 
bers, as I have watched them creeping about within the 
labellum and other parts ; but in numerous instances many 
of those which come in contact with the viscid stigma are 
unable to free themselves, and so perish. The largest insect 
that I have seen killed in this way was -j^g of an inch in length. 
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When the plants begin to wither, or immediately after ferti- 
lization takes place, the distal portion of the labellum curves 
upwards, and effectually closes the entrance to the basal por- 
tion or nectary, but for what end I am unable to say. 

3. That self-fertilization bj- the pollen falling spontane- 
oush' on the stigma is not uncommon. I have frequently 
observed that the pollen masses in a few days, or perhaps a 
week, after the flowers open become swollen, or the particles 
of pollen disunited so as to protrude slightly beyond the 
sharp upper edge of the stigma. At the same time, or later 
on, the pollen becomes remarkably friable, and before the 
plant withers, either spontaneously or by the action of the 
w^ind, falls on the stigma and other parts of the flower. The 
peculiar position of the pollen masses — hanging directly 
above the stigipatic surface — insures this the more readily. 
That the pollen masses become detached and fall apart is 
beyond dispute, as I have on many occasions found the 
grains scattered over the leaves, flower and stem of the 
plant, as well as. in one or two instances, noticed the pollen 
masses still within their cells, but with the corners broken 
oft" and lying on the stigmatic surface. This breaking up of 
the pollen masses may be spontaneous, but it is materially 
assisted by both wind and rain. 

On examining numbers of the plant I have found it a 
general rule that the entire pollinia, or a large part of them, 
have not been removed from such flowers as bear well-tilled 
capsules. Now, this of itself seems to me to indicate self- 
fertilization by particles of the pollen falling on the stigma, 
for it is quite evident that if wasps (the only insect, so far as 
is known, that in this country does fertilize the plant) visited 
and impregnated the flower they could hardly have avoided 
removing the pollinia. To make sure, I examined several 
withered flowers with swollen ovaries on different plants, 
and was surprised to find that in most cases remnants of the 
then musty pollen could be distinctly detected within the 
shriveled anther. 

After reading the above remarks one is naturally led to 
ask: Why, \{ Efifactis latifolia is so imperfectly fertilized, 
is the plant so abundant? 

This I can only answer as follows: (i) Nature, as if to 
make up for the small production of seed, has endowed this 
plant, unlike the generality of our native orchids, with spe- 
cial facilities for the perpetuation of its race. The original 
roots do not, as in most other orchids, die off' annually, but 
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serve for collecting nutriment for the succeeding plant, the 
eye or bud of which Ts formed close to the old or last year's 
stem. At times the plant produces several of these eyes in 
one season ; indeed, during the present summer I counted 
sixteen and twenty-six flowering stems on two plants, and it 
is not at all uncommon for three or four stems to be found 
attached to the same plant. (2) Each capsule (judging by 
the number in the almost equally sized Cephalanthera grand- 
ijlora) will contain about six thousand seeds ; so that, evea 
if one only were produced on each plant, it would be more 
than sufficient to keep up the stock. 

In conclusion, one can not but wonder how remarkable 
it is that the nectar of Efifactis laiifolia should be so highly 
attractive to the red-tailed humble-bee, that can not fertilize 
the flower ; while to the wasp, that can remove the pollen 
masses with ease, and thereby insure cro^s-fertilization, it 
offers but little attraction, as is clearly shown by the almost 
total absence of its visits. I have nientioned above that, 
under certain conditions, the roots of this plant produce eyes 
or buds ; but, strange as it may appear, this is not the case 
in all, for I have examined numbers without any such means 
of reproduction. In many instances, also — indeed, it is the 
general rule in this district — the plant in question is destitute 
of a rostellum, the viscid matter at the base of the pollinia 
being free or uncovered, thus imitating in structure the de- 
graded and self-fertilized Cefhalantkeragrandiflora, 

Now, can it be that Epifactis latifolia^ from not being 
sufl[iciently attractive to insects, or from the want of proper 
insects in this country to fertilize it, is gradually becoming 
modified, and propagation by increase of the root slowly but 
surely taking the place of seed, or at least materially assist- 
ing to prevent the extinction of the plant, as would in all 
probability result from the present imperfect fertilization and 
subsequent small production of seed? This is rendered all 
the more probable by the curious fact that in most, if not all, 
of our native orchids that are either partially or whollv self- 
fertilized, nature, as if to make up for the small procfuction 
of seed, has endowed them with special facilities for perpetu- 
ation, namely, by increase of the root. 

Take the example of Neottia nidus-avis^ which is verj* 
imperfectly cross-fertilized, but in which nearly all the root- 
lets produce young plants ; also, that of Epifactis latifolia^ 
which, under certain circumstances, behaves in a similar 
manner. Again, Ofhrys afifera^ which is, perhaps, the 
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most noted example of constant self-fertilization in British 
Orchideae, is well known to appear and disappear somewhat 
mysteriously from certain localities by the } oung tubers in- 
creasing beneath ground until of a flowering size. Cefha- 
lanthera grandijlora^ which is fertilized in the bud state by 
the emitting ot tubes from the pollen grains, also increases 
by the root ; but of this rare species I am able to give little 
original information. 



BRIEFER ARTICLES. 

Zanniehellia palnstris L. rar. pedanoalata*— In a rather remarkable 
pond, botanically speaking, this plant was observed as early as February 
12, and wa^ collected in full fruit March 19, 1887. The pond is formed 
by the waste water irom a large blast furnace, and never freezes, so far as 
I can learn. A series of tests made when the weather was quite cooU 
ranging from 16° to 40° F., gave the temperature of the water from 76^ 
to 82° F., and that of the sandy bottom from 80° to 90° F. In it Spiro- 
gyras and Zygnemas, (Edogonium and Vaucherias were found during all 
the winter months, in the vegetative state, at times in wonderful abund- 
ance, giving place at certain seasons to the profuse growth of Hydro- 
dictyon. The pond is perhaps twenty feet wide by sixty long, and haa 
never been, visited when not completely filled with some of its habitu(«. 
At times our Spirogyras would all be Zygnemas. Again, both would 
give way to (Edogonium. Another day would show Hydrodictyon in full 
possession, with all the others crowded into the little bays and harbors of 
the pond. On April 23 I made a trip to the pond, and was surprised to 
find that Zanniehellia had taken almost exclusive possession of nearly 
one-half its.extent, and could be collected in all conditions from the begin- 
ning of its growth to the perfect fruiting stage. Its growth was as vig- 
orous and its life apparently as happy as if had been flourishing in July,, 
its proper fruiting month. Yet all about in other ponds were little films 
of ice, and the collectors were in winter overcoats.— Stanley Coulter, 
Terre HauUf Ind, 

Nyiuph»a Intea in Brazoria county, Texas.— In May, 1873, Mr. Wm. 
T. Homer, of Georgetown, Mass., then in Texas, while going from Gal- 
veston to Columbia, in crossing Oyster creek at a small place called Liv- 
erpool, saw what he thought were yellow pond lilies. He took a boat 
and went out on the creek to assure himself that he was not mistaken. 
He found them growing in deep water, the stems six or seven feet long. 
He sent a single specimen to Mrs. Horner. On his return to Georgetown,. 
Mrs. Horner wrote to the only person Mr. Homer knew to get some of 
the roots. In the course of a few weeks they learned that this person wa» 
dead, and nothing more was done about it— E. H. Hitching. 
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Key to Forest Trees.— It was thought advisable to introduce for twelve 
weeks, daily, the study of botany into the Sophomore year of the mechan- 
ical course at Michigan Agricultural College. This is all the time the 
«tudent is expected to give to botany, and even this is to be of practical 
value in the study of woody plants. The first five weeks were occupied 
in learning how to distinguish the trees of Michigan ; mainly by a study 
of leaves, twigs, buds, outer bark, sections of wood, all aided by a simple 
microscope. No attention was paid to the flowers. To aid the memory 
the following artificial classification was devised, and it worked well : 

A. Leaves alternate and two-ranked, 

Basswood. 

The Elms: American, Red and Rock. 

Mulberry. 

Hackberry. 

B. Leaves opposite, 

1. Simple. 

The Maples : Sugar, Red and Silver. 

2. Pinnately compound. 

The Ashes: White, Black and Blue. 
C Leaves five to eight ranked. 

1. Simple. 

Whitewood. 

Button wood. 

Cherry. 

Sassafras. 

Birches : Yellow, C^inoe and Cherry. 

Poplars: Cottonwood, Aspen, Large-toothed Aspen. 

Willows. 

Oaks : White, Red, Black, Yellow, etc. 

Chestnut. 

Beech. 

Iron wood. 

2. Compound. 

1. Pinnate. 

Black Walnut. 

Butternut. 

Hickory: Shagbark, Pignut, Bittern ut 

2. Mare than once pinnate. 

Honey Locust. 
Kentucky Coflfee Tree. 
D. Conifers. 

1. Decidtious. 

Larch. 

2. Evergreen. 

Pines : White, Red, Scrub. 

Arbor Vitse. 

Spruces : Hemlock, Black, White, Balsam. 

Cedar : Red, Juniper. 
The other seven weeks were mainly occupied in the use of the com- 
pound microscope in the study of a few sorts of woods, as white oak, white 
Ash, sugar maple, and white pine. Some attention was given to fungi 
acting on wood to produce decay; the different accidents which injure 
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trees : the eflfect on the appearance and durability of timber when cu* 
in different directions. Each student wrote an essay on some topic in 
keeping with those above named. — W. J. Beal, Agricultural College, Mich- 
igan, March 28. 1887. 

ScoliopoA Hallii Watson.—I collected this little Liliaceous plant last 
week in fine flower. As the floral characters have never been made out,, 
it may be as well to record the following amended description : 

Bhizoma very short or none : leaves oval- elliptical to narrowly lanceo- 
late, at length 4-6 inches long, not brown punctate, sessile : pedicels (2-8) 
4-6 inches long, slender : outer perianth segments lanceolate or oblanceo- 
late, 3-4 lines long, a line and a half wide, narrowed to a claw below, yellow- 
ish green speckled with red outside, striped with dark purple inside, bent 
at a right angle in the middle so that the upper half is spreading or deflexed ; 
the inner ones are linear-spatulate, shorter than the outer ones, not bent in 
the middle, but incurved and conivent over the stigmas : stamens 1-1 J 
lines long, about half as long as the red speckled ovary. — On Silver creek, 
about a mile above the town of Silverton, at the late Elihu Hall's original 
locality. In fine flower March 20.— Thomas Howell. 

Solidago bicolor L«, and van concolor Torr. & Gray*— While botan- 
izing along the western side of the Green Mountains, in Vermont, last 
season (1886), I gave particular attention to the golden rods, and collected 
many interesting things ; the most interesting being the above mentioned 
forms growing from the same root. I found S. hi&jiloT L. very abundant, 
at middle elevations, but saw comparati /ely little of the var. concdloT, 
except in the town of Ludlow, where both forms were in profusion. The 
remarkable specimen in question consisted of four stalks ; two being typi- 
cal white-rayed bicolor, and the other two being none the less typical yel- 
low-rayed ooncolor.'-Y. H. Knowlton, Washington, D, C. March 31, 1887. 

How hnmblebees extract nectar from Mertensia Yirginica DC*—In 
the October number of the Gazette I recorded an observation of the 
manner in which bumblebees extract the sweets from the flowers of Fhy- 
sostegia Virginana Benth. without entering the corollaa, by making a slit 
at the base with the mandibles. In the April number Mr. G. von Ingen 
records a similar observation in regard to the common Petunias. To-day 
I observed a similar habit on Mertensia Virginica DC. It appears that the 
insect is well up to the work of splitting corollas ; it is done quickly and 
easily, and if the old slit, made at the former visit, is not easily found, a 
new one is made. I found corollas that had as many as three parallel 
slits near the base. As this is near the beginning of the botanizing sea- 
son, it would be well if botanists generally would keep this in mind, and 
at the end of the season record their notes. We might thus learn how 
general this habit is. It would add to the interest if the insects, thus en- 
gaged, were captured, and their specific names published with the notes. 
—J. ScHNECK, ML Carmd, III. 
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EDITORIAL. 

The meeting of the A. A. A. S. in New York City next summer will 
give botanists a privilege that they will much prize. The Botanical Club 
will, in a certain sense, be the guests of the Torrey Botanical Club, and 
under the guidance of that well-organized body everything of botanical 
interest that is within reach will be laid tributary to the entertainment 
of the club. The Torrey herbarium, the Meisner collection, and all the 
other riches of the Columbia College collections will be objvctri of great 
interest. The salt marshes, th? sea beaches, the New Jersey collecting 
grounds, all offer attractions and easily accessible fields. The greatest 
attraction, however, should be the presence of botanists from all parts of 
the country. The social pleasures of such a meeting, the stimulus to 
more and better work which comes from it, are simply incalculable. We 
bespeak the largest attendance of botanists that has yet graced the meet- 
ings of the Association— botanists who have come prepared to give as 
well as to receive, and who will take a prominent part in the work of the 
biological section as well as in that of the club. How the improbability of 
obtaining special rates in these days of interstate commerce law will 
affect the attendance from the west remains to be seen, but it will prob- 
ably seriously interfere with it 

Mr. J. B. Ellis, in a recent number of the Journal of Mi/C'jlogy, has 
criticised the wording of the title of Professor Scribner's pa|)er on black 
rot, read before the Botanical Club of the A. A. A. 8. and published in 
the Gazette for last November, because the name of the fungus Physa- 
lospora Bid well ii is credited solely to Dr. Saccardo, wherciia the species 
was originally described by Mr. EH is as a member of the genus Sphreria. 
Mr. Ellis contends that in changing the species to another genus his 
name should still have been retained as authority, either with or without 
being included in a parenthesis, whether the name of Saccardo were 
added or not, and in support of this view cites the usage of Drs. Winter, 
Cooke and Fries. Dr. Roumegu^re has a note on the matter in the last 
Revue Mycologique, in which he expresses his disapproval of " the incor- 
' rectly abbreviated form ** used by Professor Scribner, but is not willing 
to subscribe in full to the views of Mr. Ellis. There is much diversity 
of opinion and usage touching the subject, and support can be found for 
both sides of the present question; but we think the form P. Bidwellii 
(Ellis) Sacc. would receive nearly universal approval, although many 
would consider it equally satisfactory to omit one or the other authority. 
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OPEN LETTERS. 



Raising Diatoms. 

In reference to your kind words in the April Gazette, on my 
"Raising Diatoms in the Laboratory/' I would have been further grati- 
lied had the fact been noticed of my experiments of passing the hpj-res 
through niter paper, that they antedated the experiments of Mr. F. Kit- 
ton fully two years. How much of time and care these experiments cost 
me will never be known. As to your remarks on the March number of 
the New Y(/rk Microscopical Joumaly that its leading articles seem addressed 
to amateurs, this is in part true of the article which occupies the most 
rtj>ace, ray lecture, "The Life of a Diatom." The audience was chiefly 
composed of the families and friends of the members, but unfortunately 
the part which chiefly interested the members could not be given in 
prinu It was illustrated with the lime-light, and a set of new photo- 
graphs that would have delighted any botanist, Habirshaw's photograph 
of Pleuroeigma, was shown to an audience, with lines a third of an inch 
thick and beautifully clear. Besides other nice points, a feature of which 
no mention is made in the printed lecture was the exhibit of lantern 
slides of Mr. Christian's new and very curious diatoms. As pictures 
these interested all, but their scieutific side could only be seen by the 
diatoniist. This much seems due from me to whom so much space was 
generously given in the Journal^ and which could only present it as 
popular matter. * Samuel Lockwood. 

Freehold, K J. 



Antidote for Cicuta poisoning. 

A case came under my observation of a young man who, while suffer 
ing from thirst in the hayfield. chewed the root of what he thought was 
spikenard, Aralia racemosa. In less than two hours he became extremely 
sick. The first sensation experienced was like a stroke on the head, with 
unconsciousness for a few seconds, followed by sickening nausea. Upon 
reaching home the mother suspected he had made a mistake in the plant, 
and not daring to wait to send several miles for a physician she procured 
a stalk of Eupatorium perforatum, made a tea of it, and gave freely as 
warm as coula be taken. This assisted nature to relieve the stomach and 
caused a warmth and moisture of the whole system. In an hour the 
dangerous symptoms had disappeared. It was discovered that he had 
chewed and swallowed the juice of more than half of a four ounce root of 
Cicuta maculata. The physicians who afterwards saw the amount of the 
root which he had taken were surprised at the result. 

Harmonsburg, Ri, J. E. Whiteside. 

AutumDal blooming of Oxalis. 

On the 18th of last September, while out on a little excursion i\\ong 
the B. 'k M. railroad near here, I found quite a patch of Oxalis violacea in 
full bloom by the side of the track. The individual flowers were a little 
above the ordinary size and several in a cluster, the whole plant seeming 
to be exceedingly vigorous. However, the strangeness of this freak of 
autumnal blooming was perhaps equaled by the fact that there was not a 
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single leaf on the hundred or so plants scatteared for some distance along 
the railroad. The top soil had lately been removed by the section hands 
and these plants were growing on the south side of the track where the 
sun shone fairly upon them. Could this removal of the soil, and conse- 
quent bringing of the scaly bulbs nearer the surface have induced this 
very premature blooming? Or could any of the readers of the Gazette 
oflFer any other explanation in connection with the location of the plants * 
I expect to keep a watch over these plants this spring to see what they 
do wnen the ordinary time for bloommg comes. 

Hastings J Neb. Harvey Thomson. 

Solidago erecta Pubsh. 

The herbarium of the United States National Museum has for distri- 
bution a good number of duplicates of the above species, which has recently 
been reinstated by Dr. Gray [Proc. Am. Acad. XXII, p. 308]. This form, 
so well represented in the District of Columbia, has been variously referred 
by Dr. Gray to S. bic<dor L., var. concolor Torr. & Gray, and S. speciosa Nutt., 
var. angustata Torr. & Gray, and may have been so distributed from here, 
but its distinctness from either of these forms has long been recognized 
by many Washington botanists. F. H. Knowlton. 

Assistant Curator Botany, U, S. Nat, Mm. 



An aid in description. 

In writing out descriptions it is important to have in mind the range 
of variations in the size of each organ. With microscopic objects this 
requires great familiarity with the specimens. A single figure, Vhile it 
may be typical, can not show the range of variation. As an aid in mak- 
ing up descriptions, and to use for reference, tables like the following, 
which can be quickly made, have been found convenient. The vertical 
columns show the length in lines of each organ, while the horizontal rows 
show at a glance the amount of their variation. Other points can, of 
course, be added on the same plan, and the number of recorded observa- 
tions be increased as circumstances require. 

Mahlenbergia nrgentea Vasey. Palmer, Mexico, 1885, No. 160. 

Low€r empty glume IJ , 1} IJ \\ 1 

Upper empty glume IJ \\ IJ IJ 1} 

Flowering glume 1| If IJ 1| IJ 

Palet 2 If IJ li 1§ 

Awn of flowering glume 5 5 4 2J 2 

A. A. Crozier. 
Dep^t Afjriculture, Washington, D, C. 

Exploration of San Domingo. 

Baron Eggers has been engaged by the undersigned, and under the 
patronage of the Royal Academy of Sciences at Berlin, to undertake a 
journey of botanical research in the higher mountain regions of San 
Domingo that have not yet been explored. The plants to be collected 
will be distributed in two series with corresponding numbers. The tirst 
series will embrace only such plants as have not already been distributed 
in Eggers' Flora Imliw occideyUcdis exsiec., and will cost forty marks per 
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hundred. The second (and larger) series will omit only the ubiquitous 
tropical species, especially those of the sea coast, and will cost thirty marks 
per hundred. The determinations will be elaborated by the undersigned, 
assisted by various monographers. He will be pleased to receive sub- 
scriptions to either series, but without prepayment In view of the diffi- 
culties of transportation in the island, only a limited number of sets will 
be collected ; and a prompt notification is requested from those who wish 
to subscribe. Dr. Iqn. Urban. 

Friedenau bei Berlin, Oermany, 

A new lichen. 

In 1886 I found a peculiar lichen on rocks in Catawba River. I sent 
it to Dr. J. W. Eckfeldt, of Philadelphia, and he to Mr. H. Willey, of New 
Bedford. The latter called it an Opegrapha. Lately I gent Mr. Willey 
better plants than he had seen, and he says it is not an Opegrapha, and 
has named it Buellia Catawbensis, n. sp. He gives the following descrip- 
tion: Thallus thickish, squamulose, peltate, orbicular, about i inch m 
diameter (I should say from i to |), sub«entire, white, beneath black and 
naked: apothecia innate-superficial, the disk even with the thallus, black, 
at length crowded and confluent in the center of the thallus: hypothe- 
cium black, the proper exciple deficient: paraphyses di8tinct,agglutinate : 
spores oblong- ellipsoid, 2-Ioc., brown, .015-18 mm. by .007-8 mm.— On 
rocks along Catawba River Landsford, S. C, Prof. H, A, Oreen, 1886. A 
singular plant without near affinity. Taken from " Introduction to the 
Study of Lichens,'' by H. Willev. H. A. Green. 

Cf tester, S, C. 



CURRENT LITERATURE. 

Physidogiml Botany : An abridgement of the student's guide to structural, 
morphological and physiological botany, by Robert Bentley, F. L. S. 
Prepared as a sequel to " Descriptive Botany," by Eliza A. Youmans. 
pp. xiv, 292. New York : D. Appleton & Co. 1886. 

If any single term is to be used for this book, it should be structural 
rather than physiological botany, for it deals mostly with anatomy, less 
than one-third being devoted to physiology. We can not see that it is 
properly a sequel to Mifs Youmans' "Descriptive Botany," for, with the 
exception of the impracticable " popular flora ' of that work, this one 
covers much the same ground. It is a book of the old style, a compen- 
dious mass of facts, essential and trivial, about structure and function, 
condensed to the last degree, and therefore more useful as a book of refer- 
ence than as a text book. Viewed in that light, it has not been improved 
by abridgment It is of the " old style," in that it has no open questions. 
Its dictum, ex ccUhedra alike on fact and hypothesis, leaves the student no 
reason to doubt that all questions are forever settled. 

With the structural part we have little fault to find, except with the 
illustrations, which are very uneven in quality ; a few good, the majority 
only tolerable, and some very poor. The statements are in the main 

2 
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accurate, and in this it excels its predecessor. The physiological part of 
the book is of the lefut value. It is not entirely reliable, nor up to the 
date at which it was written (1883), if we may judge fairly by the abridg- 
ment The treatment of assimilation, respiration and fertilization may 
be pointed out as especially weak, though it is difficult to get at the first 
two topics because of the illogical way in which the subject is presented. 
The author devotes a section each to the functions of the various sorts of 
cells, the nutritive organs, and the whole plant. As the functions of the 
whole plant depend entirely on the functions of its organs, and ultimately 
on the functions of the cells, we can not see the advantage of such a method . 
It involves much repetition and dissociation of allied topics. 

Altogether the book is a compact text book, with no special excel- 
lences and some serious faults. It is no better and no worse than the 
common run of school books. There is a need for a small text book suit- 
able for hi^ schools and lower college classes, but this does not meet it. 
The book that does must present the essentials of botany clearly and 
attractively, without the encumbrance of trivial details, and with constant 
recognition of the biological significance of structure and function. Who 
will write it ? 

SyUoge Fungorum Omnium Htumsque Cognitorum. Dige^it P. A. Saccardo. 
Volume iv, Hyphomycetes. Padova, 1886. Roy. 8*". pp. 808. 

One can scarcely accord too much praise to the author of the series 
of works of which this is the fourth volume, for his untiring devotion to 
botanical science as shown especially in this monumental undertaking. 
The number of described species of fungi is very large, embracing a large 
proportion of cosmopolitan or widely distributed forms. To bring 
together the works containing the original descriptions is well nigh 
impossible to the ordinary student of fungi ; and to have these descrip- 
tions collated, systematically and critically arranged, and issued in handy 
volumes is a service that the mycologist will appreciate, the more work 
he does. 

The author has not hesitated to take the most difficult classes first, 
those in which assistance is most needed. The present volume includes 
forms of superficial growth, having conidial spores borne free upon aerial 
branches. Although this grouping makes a convenient classification for 
the purpose in hand, it brings together orders of very unequal grade, 
which in many instances have but slight reationship. The majority of 
the forms are undoubtedly to be set down as fungi imperfecti, whose real 
standing can not be fully determined until their life history is better 
understood; some of them, however, have had their sexual condition well 
worked out, and in a more natural system of classification could find a 
more appropriate place elsewhere. 

In a work of this kind one is not surprised to find such slips as the 
insertion of RamtUaria Astragali Ell. & Hoi. twice, once under Ramularia 
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(p. 202) and once under Didymaria (p. 184), each with an independent 
translation of the characterization, hut this detracts little from the gen- 
eral accuracy of the volume, and less yet from its serviceahleness. 

Chasses of North America far Farmers and Students. By W. J. Beal, Profes- 
sor of Botany in Michigan Agricultural College. Puhlished hy the 
author, 8°. , pp. xiii, 457. 1887. Price $2.50. 

Profesor Beal is so well known as a teacher of botany that he does 
not need introduction to botanists by means of a book. In this volume, 
which is intended chiefly for farmers, he endeavors to put the subject in 
such a way as to inform his readers of the general structure of those 
forms of plant life in which they are so vitally interested. Chapters on 
the structure, form and development of the grasses, power of motion, 
plant growth, classification, native grazing lands, grasses for cultivation, 
early attempts to cultivate grasses', testing seeds, grasses for pastures and 
meadows, preparation of the soil, care of grass lands, etc, put the farmer 
in a i&iT way to cultivate his grass lands intelligently. Prof. A. J. Cook 
contributes a chapter on insects injurious to grasses and clovers, and 
Prof. William Trelease writes of the injurious fungi. Mr. F. L. Scribner 
has contributed much to the value of the work in his excellent drawings. 
This volume can not help being greatly useful to the farming community, 
while the promised second volume will be of no less interest to botanists, 
as it is to contain descriptions of all known grasses of North America, 
with illustrations of at least one species in each genus. 

Microscopy for Beginners, or Common Objects from the Ponds and Ditches. 
By Alfred C. Stokes, M. D., pp. xiii, 297. New York: Harper & 
Brothers, 1887. 

This delightfully written book comes to a place almost unoccupied 
among American publications. Its chief object is to aid the uninstructed 
owner of a microscope first, to an intelligent use of the instrument; 
second, to the identification of the common aquatic objects; finally, and 
mo9t important of all, it seeks to point out unoccupied fields and stimulate 
to the persistent study of some special subject Many persons possessed 
of a microscope have almost ruined it before they found out how to use 
it, and many others have been at a loss to know what they saw when 
water from some stagnant pool swarming with living organisms was 
examined. This book will do much to help the novice to the names of 
aquatic organisms, and the name once known, the search after informa- 
tion more extended than this guide could furnish can be intelligently 
prosecuted. It is to be hoped that every one who J>uys a microscope for 
his amusement will buy also this book and that he will be led by it to see 
that he can add to the sum of knowledge if he will only single out some 
group of organisms for steady work. We have no patience with that " micro- 
scopy" which occupies itself with looking at gold-plated diatoms and 
with making " beautiful mounts " of '* triple- stained vegetable sections,'' 
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caring not for structure if they are only "handsome! " Let the micro- 
scope be a tool for earnest study— not the plaything of an idle hour ! 

The book is amply illustrated with useful, though small, drawings — 
not pictures — ^and contains many helpful artificial keys to genera and 
species, with references to standard works of more special character. It 
deserves a large sale. 



NOTES AND NEWS. 

M. Philibert describes a new Bryum, B. Corbieri from northwestern 
France in the Revue Brydogique'No. 2, 1887. 

Dr. Albert Kellogg, the veteran botanist of the Pacific slope, died 
March 31st, at Alameda, California, at.the age of seventy-four years. 

An amateur botanical club has recently been formed at Washington 
with a membership of about twenty-five. Miss Flora N. Vasey is secre- 
tary. 

In the Revue Brydogique No. 2, 1887, Dr. 8. O. Lindberg describes 
three new species of Hepatic«3 from Portugal, Marsupella profunda, 
Anthoceros constans and A. multilobulus. 

A YOUNG Italian mycolojrist, the Abbe Ben. Scortechini, an explorer 
of Australia and further India, died a short time ago at Calcutta. A 
genus of fungi commemorates his services. 

The American Association for the Advancement of Science will 
meet in New York City, beginning Aiie^ust 10. It will probably be inter- 
estingly warm in the city at that date, but the sea beach is near. 

Dr. Didrik Ferdinand Didrichsen, seventy- two years of age, died 
on March 19. He was professor of botany in the University of Copen- 
hagen from 1875 to 1885, and for thirty years previous held important 
botanical offices. 

The Cornell Botanical Club, of Chenango County, New York, has 
recently been organized, with F. V. Coville aa president. It is the direct 
outgrowth of the enthusiasm in the study of the flora of Central New York, 
emanating from Cornell University. 

Mr. a. p. Morgan, in continuation of his " Mycologic Flora of the 
Miami Valley, Ohio,'*' has just distributed a paper on Hydnei. The seven, 
genera are represented as follows : Hvdnum 30 species (one new), Irpex 
6, Radulum 3, Phlebia 3, Grandinia 1, Odontia 2, Kneiffia 1. 

One of the rarest and least known mosses of Europe, Didymodon 
subalpinus, has lately been collected in Switzerland, on the Rigi, at an 
altitude of 1,400 meters, by MM. Van den Broeck and Dens. Hereto- 
fore it has been known only from a small specimen without a capsule in 
the herbarinm of De Notaris. 

Professor Pen^allow, of Montreal, has issued a quarto memoir, 
reprinted from the Transactions of the Royal Society of Canada, on 
" Mechanism of movement in Cucurbita, Vitis, and Robinia." The me- 
moir puts into final form the work already recorded by the author in the 
American Journal of Science^ under the title " Tendril movements in Cucur- 
bita maxima and 0. Pepo," with some additional notes on the tendrils of 
Cucurbitacese. 
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The Italian Journal op Botany for April contains an account of 
experiments on the parasitism of Agaricus meUeusy&tilfhy L. Savastano; 
a new species of Tecoma ( 71 Ricaaoliana), by E. Tanfani ; some Venetian 
Diatomacese, Cyanophyceae. and ChloropnyceaB, by G. B. de Toni and David 
Levi ; and Flora of Otranto, by Enrico Groves. 

At a recent meeting of the Linnsean Society Sir John Lubbock, 
among other phytological observations, accounted for the peculiar shape 
of Liriodendron leaves by the manner in which the young leaves are 
packed in the bud. He affirms that the peculiar arrangement of the 
young leaves will satisfactorily account for the remarkable form of the 
leaf. 

The fifth livraUon of Husnot's Muscoiogia OaUuxi has been issued. 
It contains descriptions and figures of the species of Grimmia (continued 
from part four), Khacomitrium, Hedwigia, Ooscinodon, Ptychomitrium, 
Glyphomitrium, Amphoridium, Zygodon, Ulota, and the first five species 
of Orthotrichum. The illustrations are lithographed by the author, and 
are improving. The difficult genus Orthotricnum is being specially 
elaborated by Dr. Venturi. 

Prof. N. S. Shaler presents a thoughtful, instructive and well illus- 
trated article upon the forests of North America in the Ma^ number of 
Scribner's Maaazine, He considers the r6le of the forests m geological 
periods, the factors which have determined the relative abundance of dif- 
ferent species, the relation to moisture precipitation, the production and 
maintenance of soils, the supply of timber, and many other questions of 
scientific, economic and general interest 

In a paper before the Physiological Society of Berlin, February 25, 
Prof. Kronecker and Fraulem Rink reported an investigation which 
demonstrated that in peptone solution two kinds of bacteria are devel- 
oped in the presence of air: Bacillus restituens, which transformed the 
peptone into serous albumen, exactly in the same way as did the living 
mucous membrane of the stomach ; and Bacillus virescens, which liqui- 
fied the alimentary gelatine and imparted a deep blue coloring to all 
sterilized substrata when exposed to the air. This latter bacillus oper- 
ated poisonously on the heart. 

M. Theophile Durand, sub-curator of the herbarium of the Brussels 
Botanic Garden, has prepared an index to the three volumes of Bentham 
and Hooker's Oenera JPtatitarum, comprising the names of the genera, the 
principal synonyms, and the number and geograp>hicaI distribution of 
the species. The genera are numbered consecutively, and arranged 
alphabetically as well as systematically. Such a work will be of vast 
service in herbaria and libraries. The subscription price is twenty 
francs, and application should be made to M. Durand, at the Botanic 
Garden, Brussels. 

Dr. C. C. Parry has just distributed a short paper on " The Pacific 
Coast Alders," reprinted from BuL Calif, Acad, Set. li., 7, and points out 
the value and importance of correcting systematic descriptions by care- 
ful and intelligent field observations. There can be no doubt that many 
descriptions are faulty, when made only from dried specimens, in the 
very points that a study of the living forms would correct. It may be 
said that such evanescent characters could hardly be of use in classifica- 
tion, which, after all, must be done mostiy in the herbarium ; but the 
question is not so much what characters we can preserve as what are the 
relationships of plants as shown by all sorts of characters, the best of 
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which may only be recorded in field observations. Hence, this disposi- 
tion to study plants in situ can not be too highly c/ m mended. In the 
case before us, by this sort of study, Dr. Parry is convinced that the four 
species of alder enumerated in the Botany of California must be reduced 
to the earliest described specie?, Alnus rhomMfdia Nutt. It is, by the 
way, a more encouraging: sign when onen air study combines species 
than when it multiplies them in a way that no herbarium student can 
follow. 

Miss J. E. Whitesidr, of Harmonsburg, Pa., writes : "Last season 
a rose bush which for ten years past has borne double roses, took a strange 
freak. The two central stalks produced an abundance of large-petaled, 
perfect, single blossoms, while the outer stalks continued the usual 
double ones. It evidently was a reversion to the parent, which pos- 
sibly had been Rosa Carolina, as the single blossoms were in clusters. 
The double ones were borne singly. The bush stood in a situation where 
it received a great deal of water, and that may have caused it to revert, as 
the blossoms and leaves both pointed to a healthy condition of the plant" 

Dr. Lucien M. Underwood, of Syracuse University, with the assist- 
ance of Mr. O. J. Cook, is actively engaged in getting together material 
for issuing sets of Exsiccatae of the Hepaticse. The series will commence 
with an issue of two decades, illustrating at least nineteen genera and, if 
possible, all four orders. These decades will be issued at a reasonable 
price in order that they may be obtained by beginners in the study of 
HepaticBB, for whose help they are specially intended. It is hoped to 
have these sets ready this summer. Subsequent issues will illustrate 
rarer forms so far as they can be obtained. We are glad to be able to 
announce so important an undertaking and wish the projectors abund- 
ant success. They will be glad to have the assistance and co-operation of 
botanists. At present a supply of Riccla and Anthoceros is specially 
desired. 

The Proceedings of the Edinburgh Botanical Society, vol. xvi, part 
iii, just distributed, contains the following articles of general interest: A 
forest tour in Provence and the Cevennes, by Major F.Bailey; Fertilization 
of Epipactis la ti folia, and growth and fertilization of Cypripedium Calce- 
olus, by A. D. Webster; Methodof transmitting living plants abroad, by 
Robiert Lindsay ; Adaptation of Albuca to insect fertilization, by John 
Wilson; Certam properties of rosewood and other hard woods, by A. 
Galletly ; Inflorescence, floral structure, and fertilization of Scrophularia 
aquatica and S. nodosp, by T. W. Fulton ; Marine Algae of Joppa (County 
of Mid-Lothian), by Geo. W. Traill ; Nature and cause of variation in 
plants, by Patrick Geddes ; Distribution of marine algae of Firth of Forth, 
by John Rattray; Certain points in the morphology of Frullania, etc., by 
Prof. Alexander Dickson. 

Mr. Ralph Sydney Smith has published an earnest appeal for the 
preservation of a Redwood park north of Santa Cruz. In remarking 
upon this important subject. Dr. Gray (American Journal <f 8ci4snce) says: 
"If nothing is done to preserve for posterity a specimen of Redwood 
forest, including if possible some of the large trees, future and not far 
distant generations of Californians will have cause to revile the memory 
of their forefathers. Time was when we had hoped for a government 
reservation of such forest, of ten miles square, in the northwestern part 
of the state, and it would have cost nothing. But the plan now broached, 
although it will cost something, has the great advantage of fairly securing 
this object and at the same time giving to San Francisco an unrivaleii 
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park quite within reach of its citizens. Let us hope that the few great 
Ked woods which survive above Santa Cruz may form an annex to this 
reservation. Unless somethins: of this kind is speedily done, one of the 
peculiar glories of the state of California will in tne next century be only 
a tradition." 

Dr. Maxwell T. Masters has just distributed his paper** On the 
floral conformation of the genus Cypripedium," as a reprint from the 
Linnean Society's Journal, vol. xxii, pp. 402-422. After speaking of the 
general conformation of orchid flowers, he takes up the conformation in 
Cypripedium. This is followed by an account of the distribution of the 
vascular bundles, and then the main part of the paper is taken up with 
the teratology of Cypripedium. Only those cases are considered which 
"directly elucidate the plan of orchid-structure." These malformations 
are grouped under the heads of defect, excess, or perversion of the natural 
process of development, using the following terms: oligomery (a dim- 
erous condition being the commonest), pleiomery (usually increased lips 
or stamens), partition (in which primarily simple organs become divided 
by fission), displacement, and peloria (tendency towards regularity). 

Prop, k, B. Seymour has just distributed as a reprint from the Amer- 
ican Horlicultural Report, a paper on " Orchard Rusts," which contains an 
interesting account of the Gymnosparangium-Rcestelia forms. The paper 
is written in reply to complaints of injury to fruits in various localities. 
The condensed life history of these forms is very pleasantly and plainly 
put in these words : " These fungi have two distinct forms and two dis- 
tinct phases of development, which occur on two very different kinds of 
plants, and would at hrst appear to have no connection whatever. But 
investigations have proved that each stage of growth in turn comes from 
the growth of the spores of the other stage. This is called alternation of 
generations. The rust upon apples develops through the supimer, and 
toward autumn produces spores, which are carried to the cedar tree. 
Here they germinate and produce a different form of the fungus, which 
be^ns its growth in the fall, lives through the winter and matures in the 
spring, expanding into conspicuous, yellow, jelly-like masses. The spores 
now formed are carried in the air to the apple tree, or some tree of that 
group, where they produce the apple rust or quince rust, as the case 
may oe." 

The Gardener's Chronicle (April 28) says that Mr. W. Sayer, an emis- 
sary of the Botanical Department of Victoria, presided over by Baron Sir 
Ferdinand von Mueller, accompanied by an English tourist^Mr. Alex- 
ander Davidson — succeeded lately in ascending Mount Bellenden-Ker, 
the highest mountain in tropical Australia. They had to cut their track 
for many miles through dense jungles of virgin forest, and they had pre- 
viously to encounter the hostility of the savages. Two cataracts of con- 
siderable magnitude were discovered during the ascent. This mountain 
has a particular horticultural interest, it having been named at tlie sug- 

gestion of Robert Brown (like Mount Dryander), during Flinders' expe- 
ition, in honor of a botanist — Mr. Bellenden-Ker, the great investigator 
of iridaoeous and amaryllideous plants in the early part of the century. 
When, in 1856, Baron Mueller went with Mr. Aug. Grejjory to Northwest 
Australia (where then what now is so famous as the Kimberley country 
was discovered), he saw from the sea, he tells us. the bold outlines of 
Mount Bellenden-Ker, towering to 5,000 feet, and could well appreciate 
the feelings which prompted Robert Brown to suggest a botanical name 
for that mountain ; indeed, unexpectedly, it has proved the only one in 
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all tropical Australia which has a really cool zone. In a discourse given 
at the School of Mines in Ballarat, and on some other public occasions, 
the baron pointed out many years ago that, if any Rhododendron, Vac- 
cinium, Quercus, Impatiens, Begonia and other plants of the cooler Ma- 
layan regions existed at all in Australia, it would be on the almost con- 
stantly clouded and temperate heights of Mount Bellenden-Ker. This 
anticipation has now been verified as regards the two first mentioned 
genera, a Rhododendron (R. LochsB, allied to R Javanicum) and a Vac- 
cinium of the section Agapetes having been discovered at an altitude of 
about 5,000 feet, where they are strangely associated with a new arbores- 
cent Dracophyllum, a Spirseanthemum, a new Argophyllum. and other 
extra Indian types of vegetation specifically here endemic. New genera 
for Australia from the same high region are, also, a Didymocarpus, a 
Pentapanax ; besides these were obtained new species of Helicia, Trista- 
nia, Morinda, Eugenia, Fagodea, and some others. The remarkable 
manner in which the Malayan and Australian plants meet others of New 
Caledonian type on the summit of Mount Bellenden-Ker (amrng the 
Australian being such typical forms as Trochocarpa and Arites) renders 
this high, though not extensive, region singularly remarkable for phyto- 
geography. A new undescribed Proteaceous genus occurs, we are told, 
lower down on the range, and should, on account of its many large seeds, 
prove a new tropical nut tree. 

In noticing in the American Journal of Science, Warming's " Ento- 
mophilous Flowers in Arccic Regions," Dr.Gray remarks: "Greenhmd 
is very poor in insects, especially of insects which perform an important 
part in the fertilization of the entomophilous blossoms of northern regions 
generally. Dr. Warming undertook a careful comparative study of these 
northern flowers, to learn whether those in Greenland were identical in 
floral biology with the same species in Europe. In many no differences 
were foundt but in not a few certain modifications were detected in the 
Greenland flowers which rendered them more adapted to self-fertilization 
than those of the same species on the European continent, where the 
appropriate visiting insects are more abundant In answer to the ques- 
tion whether the attractiveness of these blossoms for insects remain unalt- 
ered in Greenland, Dr. Warming is able to state that with three or four 
exceptions, the nectar secretions seemed not to be diminished; but that 
the odors were feebler, the size of corolla less, and the colors not so vivid 
as in the same species on the continent As the entomophilous flowers 
of Greenland manifest an increased adaptation to self-fertilization, it 
might have been expected that the dioecious or polygamous tendency of 
some of them would disappear, but it proved not to be sa But the 
Salices were found to be remarkably fruitful, and it seems that they had 
become anemophilous." 
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The occarrence and fanctioa of certain nitrogenous bodies in 

plants. 

W. E. STONE. 

The nitrogenous bodies are probably the least understood 
of all plant constituents ; indeed, the whole question of the 
relation of nitrogen to vegetation presents many unsolved 
problems. Its source, assimilation, various forms of exist- 
ence, destruction, transformation and functions are all sub- 
jects of discussion at present, as they have been for many 
years. Something of the difficulty met with in the study of 
these questions arises from the chemical indifference of the 
element, and the difficulty of recognizing and isolating its 
various compounds as such. Micro-chemical methods fail 
for this purpose except in one or two cases, and, while purely 
chemical processes have accomplished a great deal, the dis- 
coveries announced from time to time, and the still existing 
gaps in theories, show that all the data are not yet at hand. 
A verj' practical and tangible illustration of this state of our 
knowledge occurs in the estimation and valuation of vegeta- 
ble nitrogen as a food element. For lack of a better general 
knowledge and methods the total nitrogen present is regarded 
as existing in the form of albumin, or in a few cases is class- 
ified as albuminoid and non- albuminoid, although it is well 
known that it may be present in a variety of forms of very 
different value an<;l structure. If these different nitrogenous 
bodies have different values to the animal system, it is quite 
certain that they represent different physiological offices and 
uses in the living vegetable organism. 

During the past decade certain German investigators 
have done much toward determining ( i ) what these nitrog- 
enous bodies are, and (2) what their functions may be. 
The results of their work, scattered through various chemical 
and botanical journals, are not generally available to Amer- 
ican botanists, nor have they, so far as I know, been con- 
nectedly presented to them. For these reasons, no less than 
because it is a very important physiological subject, a general 
r6sum6 has seemed desirable. 

For the sake of convenience the vegetable nitrogenous 
bodies may be classified under two heads : those which play 
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the part of reserve material, and those which are involved in 
the vital processes of the germinating or growing plant, or, 
passive and active forms. The work of the past few years 
has pointed out the existence of these classes and indicated 
their different values in the vegetable economy. 

The reserve nitrogenous bodies occur chiefly in the form 
of albumin, or according to Ritthausen^ conglutin and leigu- 
niin^ terms commonly applied to vegetable albumin or casein. 
These compose almost exclusively the nitrogenous constitu- 
ents of seeds, but in roots and tubers are often accompanied 
by other bodies of a secondary and derivative nature, which 
may be regarded as surplus untransformed materials left 
by the cessation of the vegetative processes. The albumins, 
legumin and conglutin, which may be regarded as the true 
reserve forms ot nitrogen, are colloids, are insoluble in acid 
fluids and, usually existing in a solid condition, are not 
directly available for the processes of transmutation or assim- 
ilation. 

The active or secondary forms, occurring rarely in seeds 
but always present in germinating and, at least locally, in 
growing plants, we wall discuss more in detail. They are 
chiefly amido compounds, crystalloids, and soluble in fluids 
of the plant. Because of their unstability and great solubil- 
ity, their isolation is very difficult ; for a long time their ex- 
istence was not recognized, and even at present it may be 
affirmed safely that still others await discovery. 

The most common of these, and, because of its compara- 
tively easy recognition, the first which attracted attention, is 
asparagin,^ now regarded as a generally disseminated plant 
constituent and proved to be present in a large number of 
families.^ It was found in the young germs of L,ufinus luteus 
by Beyer,* and subsequent study showed that the seeds and 
germs of this plant were peculiarly adapted to the investiga- 
tion of these secondary nitrogenous compounds. The lo 
to 12 per cent, of nitrogen in the seeds is almost entirely in 
the form of albumin, unaccompanied by asparagin, while the 
germs are unusually rich in asparagin and other non-albumin- 
ous nitrogenous bodies. 

Pfeffer* made this tlie subject of especial study, and found 

1 Die Eiwelas Kdrper der Gotreidearten, p. 188. 

« C4H8N2O8. Discovered by Vauquelln and Robiquet in asparagus shoots, In 1805. 
'For a list of plants in which it had been found at that date, see Die Pflanxenstoffe, 
Berlin, 1871, A. <& T. Husemann. 

« Landwirtbschaft. Versuchs-Stationen, vol. 9 (1867), p. 168. 
» Pringsheim's Jahrbuch fQr Botanik, vol. 8 (1872), p. 429. 
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that if the germs were excluded from light the amount of 
asparagin formed was greatly increased, particularly in the 
last stages of germination, fie concluded that the asparagin 
was derived from the albumin originally occurring in the 
seed, and served for the transportation of the same to the 
growing parts of the plant — a process analogous to the solu- 
tion and transmutation of insoluble carbohydrates. His de- 
ductions were confined, however, to the Leguminosse, out- 
side of which he does not mention the occurrence of aspar- 
agin. 

In 1876 E. Schulze^ published the first of a notable series 
of contributions upon the subject. Lupine seeds which con- 
tained 45 per cent, of albumin were germinated and grown 
fifteen days under exclusion of light. At the end of this time 
the total amount of nitrogen present was unchanged, but only 
8 per cent, of albumin remained ; 37 per cent, had been 
changed to a soluble form, of which nearly two-thirds was 
asparagin. By repeated experiments it was found that the 
most favorable conditions for the formation and accumulation 
of asparagin were germination in the dark for ten days, and 
then exposure to faint light for some weeks^ ; the germs thus 
produced contained usually 27 to 28 per cent, of their dry 
weight in asparagin. The quantity produced was propor- 
tional to the time of growth, and it was found in the greatest 
abundance in the axial organs. These observations were 
supplemented by those of Borodin,^ who gave to the question 
a new aspect by investigating the different parts of growing 
plants. 

In the young shoots of many trees and shrubs he found 
appreciable quantities of asparagin ; in some, however, only 
traces ; while in others, as Larix, Betula, Alnus, Syringa, Lon- 
icera, etc., none at all could be recognized. But by modi- 
fying the conditions, viz., by detaching the twigs and allowing 
the buds to develop in water at ordinary room temperature, 
he was able to produce asparagin in all of the many species 
examined. He concluded, with Pfeffer and Schulze, that it 
could only come from a breaking down of albumin, and that 
It probably served as a source for the regeneration of the 
latter at a later stage. 

The study of the problem thus far had been prosecuted 



•Beiichte d. Deutecheo Chem. Gesellschaft, vol. 9 (1876), p. 13U. 
schaft. Jahrbttcber, vol 5 (1876), p. 821. 

'Journal fiir PractUche Chemle. vol. 27 (1883), p. 337. 
»BoUnl8che Zeitung, vol. 36 (1878). p. 801. 



Also Landwirth- 
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chiefly by micro-chemical methods, with the result of estab- 
lishing the general occurrence of asparagin, and the theory 
that it served as a transferring agent between reserve albu- 
min and the vegetative organs of the plant. This theory 
lacked general application because in some cases asparagin 
could not be detected and in others occured in too small 
quantities to satisfy the requirements of the plant if the theory 
was true. Either the hypothesis was not correct or there 
must be other products of the breaking up of albumin which 
the methods thus far used could not detect. 

The identification of such products by chemical methods 
not only supplied facts of the most vital importance to the 
question under consideration, but serves to illustrate the de- 
pendence of vegetable physiology upon the chemist as well 
as the microscopist for the solution of its problems. 

Shortly before Borodin's investigations Schulze had taken 
up the study of the seeds and young germs of Cucurbita 
Pepo.^ Pfeffer had not found asparagin here, but Sabanin 
and Laskowsky^^ had obtained secondary ammonia salts in 
watery extracts from them, without, however, determining 
their nature. Schulze, by a peculiar method of treatment, 
was able to isolate glutaminic acid, which was assumed to 
exist originally in the juices of the germ as an amide." This 
amounted to 1.75 per cent, of the dried weight of the germs, 
which were grown sixteen days under exclusion of light. As 
no such substance occurred m the ungerminated seeds he 
concluded that like the asparagin of the lupine it was derived 
from the breaking down of albumin, and performed a simi- 
lar office to the plant. Later^* traces of asparagin were found 
together with small quantities of tyrosin and leucin,^ all sec- 
ondary, soluble, nitrogenous bodies, to which were subse- 
quently added vernin,^^ xanthin bodies, ammonia salts and 
nitrates. ^^ 

Meanwhile the lupine which had produced asparagin so 
freely, had also been examined for other nitrogenous bodies, 
with rich results.^* Beside the small quantities of glutamin, 
leucin, tyrosin, and possibly ammonia salts, which it pro- 

» Berlchte d. Deutechen Chemlschen Gesellschaft. vol. 10 (1877), p. 199. 

i^Landwirthschaft. Versuchs-Stationen, vol. 18, p. 405. 

" Probably as CftH6(NH2)208. 

"Journal fiir Practische Cbemle. vol. 20, p. 385. 

i«Tyro8ln— C9H9(NH2)03. Leucin— C«Hii(NH2)0f. 

" Vemln— Ci 6H2 0N2O2. See Zeitschrlft fQr Phlsiolog. Chem., voL 10, p. 80. 

i& Journal fOr Practische Chemle, vol. 32, p. 488. 

!• Journal fOr Practische Chemie, vol. 27, p. 387. 
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duced in common with Cucurbita, two amido acids^^ and pep- 
tone were found ; while during the last year it has yielded still 
another new body, argininJ® 

These substances are all regarded as secondary pro.ducts 
derived from the albumin of the seed in a manner analogous 
to the formation of asparagin. Confirmatory of this view is 
the fact that the albumin of lupine seeds when subjected to 
artificial chemical action is converted into amido acids which 
seem to be identical with those produced in germination.^^ 

It was noteworthy that the amido acids which were so dis- 
tinctly present in the germs of lupine were not found in those 
of Cucurbita, and that the asparagin of the former was sub- 
stituted by glutamin in the latter. 

Following Borodin's study of the occurrence of asparagin 
in the young shoots of woody plants, Schulze conceived that 
other bodies might be found here as well as in the germinat- 
ing stages already examined. Twigs of Platanus occidentalis 
were removed from the tree in April and kept in a warm 
room until no further growth was made. The young shoots 
thus developed contained, besides asparagin, an appreciable 
quantity (.5 to i per cent.) of a substance corresponding in 
its reactions to allantoin.^ Repeated investigations showed 
this to be a constant constituent of young shoots of Platanus 
treated in this wa}^ but it could not be detected in shoots or 
leaves growing normally upon the tree. Leucin and bodies 
of the xanthin group were also found in Platanus. Allantoin 
also occurs in the shoots of Acer pseudo-platanus. 

The vernin, already mentioned in connection with lupine, 
seems also to be widely disseminated, occurring in the germs 
of Vicia sativa (in which it was discovered), Trifolium pra- 
tense, Cucurbita Pepo, the sclerotium of Claviceps purpurea, 
and the pollen of Pinus sylvestris and Corylus avellana.^* 

The examples given show that in the germinating and 
vegetative stages of the plant, secondary nitrogenous bodies 
appear in considerable variety of form, and in sufficient quan- 
tities to imply some important use or office. The idea that 
nitrogenous, and particularly albuminous, substances un- 
dergo changes during growth and assimilation is by no means 

" Phenyl-amido-proplonlc acid— C 9H9(NH2)02. Amido- valerianic acid C 5 H 9 (N H 2)0 2 

"C6Hi4N402,HN03+KH20. SeeBerichted. Deutsch. Chem. Gesellsch., vol. 19(1886), 
p. 1177. 

»» Schulze Zeitachrlft far Physiol. Cliem., vol. 9, p. 63; same vol., p. 263 : vol. 10, p. 134 ; 
vol. 11, p. 210. Also Oorup-Besanez, Berichte d. Deutsch. Chem. Gesellsch., vol. 10, p. 780- 

« C4H«N403. Berichte d. Deutschen. Chem. Gesellschaft, vol. 14 (1881), p. 1602. 

>i A. vonPlanta. Landwirthschaft, Versuchs-Stationen. vol. 31, p. 97, and vol. 32, p.215- 



Digitized by CjOOQIC 



128 



BOTANICAL GAZETTE. 



[June, 



i 



I :*• 



new. Liebig regarded these bodies as possessing the nature 
of ferments,^ but Hartig first indicated the probable breaking 
up of reserve albumin into crystallenic compounds.^ Pfeffer 
in his thorough discussion of the appearance of asparagin, 
already referred to, ascribed its origin to the original albu- 
min present, and pointed out that in the change C and H 
were set free, either to be exhaled or adapted to the building 
of new tissue.^ 

The exclusion of light favored its formation, but he after- 
wards found that the process followed equally well in the 
light if COj was excluded. This led him to conclude that the 
formation of asparagin was in some way connected with the 
presence or absence of carbohydrates in the plant. Borodin 
found it accumulating in young shoots and buds not alone 
when detached from the parent stem, but equally as well 
when, remaining in position, they were protected from light. 
He also concluded that the phenomenon was caused by the 
lack of non-nitrogenous substances, based upon one oi two 
principles, either, first, albumin undergoes no breaking down 
in the presence of carbohydrates ; or, second, it constantly 
undergoes transformation, but in the presence of carbohy- 
drates is constantly regenerated to new albumin, and no ac- 
cumulation of the secondary products takes place.^ 

The latter supposition seemed the more probable, since 
the asparagin which collected in etiolated growths disap- 
peared again when they were exposed to light, and albumin 
increased proportionally. 

Schulze's discovery of so many other bodies homologous 
to asparagin, served to strengthen and broaden the applica- 
tion of the theory of the transformation of albumin. He 
showed farther that in the germs where the secondary pro- 
ducts accumulated, there was an increase of H0SO4 corres- 
ponding to the amount of S set free from the broken down 
albumin molecules,^ and PfefFer regards the exhaled CO^ 
as- also coming from this source." 

The dependence of these bodies upon the absence of 
nitrogen-free substances for their formation seems also clearlj^ 
indicated by the observations upon etiolated growths, and 

^Die Organiache Ghemle in Ibrer Anwendang auf Agricultur, 1840, p. 220. 
s>£ntwiokelung8-Ge8chichtederPflanzen-Kelm, 1858, p. 126. 

M Botanische Zeitung, vol. 8 (1872), p. 429. See also Physiologloal Botany, Ooodale, p. 365. 
•Botenische Zeitung. vol. 86 (1878), p. 801. 

M Berichte d. Deutschen Chem. Gesellschaft, vol. 9 (1876), p. 1814 ; yol. 11 (1878). p. 
4aS; vol. 18 (1880), p. 21. 

S7 Handbuch der Pflanzenphysiologle, p. 295. 
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the effect of withholding COj. Farther Schulze has shown^ 
that those seeds containing proportionally large amounts of 
albumin and small quantities of carbohydrates, produce amide 
compounds most abundantly in germination. The ratios of 
albumin to nitrogen-free substances in seeds of lupine and 
Cucurbita were respectively i : 0.35 and i : 1.56. After fif- 
teen days' germination, the lupine produced 19.43 per cent, 
of the dry weight of the seeds in asparagin and glutamin, and 
Cucurbita only 5.78 per cent. 

The office of the vegetable amides is, therefore, as at 
present understood, to serve as a transferable form of nitrogen 
from reserve supplies to the place of growth, and farther, 
probably, as an indirect source of non-nitrogenous materials. 
Schulze has shown that they may also act as reserve material, 
in certain cases, in roots aiid tubers.^ They occur univer- 
sally in the germinating and vegetating stages of the plant, 
but fail almost as invariably in seeds. By their formation, 
through the breaking up of the albumin molecule, C and H 
are liberated, which may assist in the formation of new tis- 
sues, especially when assimilation has been artificially pre- 
vented or before it has begun in the germ. A like checking 
of assimilation in growing shoots, or a cutting off of the sup- 
ply of nitrogen-ffee materials from the main stem, also 
results in an accumulation of these bodies. The small quan- 
tity of amides, formed by normal germination, is regenerated 
to albumin as soon as assimilation begins, while in the nor- 
mal growth of plants they are found only sparingly, and in 
some cases not at all, or at least are not detected by our 
present methods. So much has been determined with rea- 
sonable certain^ in our knowledge of these substances. 

There remains the question whether the amides serve 
ordinarily for the transfer of nitrogen alone, while their abil- 
ity to assist in the formation of carbohydrates is exerted only 
at stated periods or in emergencies, or whether these two 
processes are supplementary and constantly operating. 

PfefTer advances two hypotheses.^ Either in every cell 
of growing tissue a transformation of albumin to amiaes is 
constantly occurring, and under normal conditions an equally 
constant regeneration to albumin follows, or such transfor- 
mation occurs first when other nitrogen-free materials are 

»Landwlrthschatt-Jahrbtioher. vol. 9 (1880). p. 783. 

»Berlchte d. Dentsoh. Chem. Gesellschaft. vol. 16 (18S8), p. 312; vol. 18 (1885), p. 890. 
Landwtrth. Venachs-Stationen, toI. 29, p. 296. 
» Handbuch der Pflanzenphyslologie, p. 299. 
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lacking. Both may be true, and he points out the analog}' 
of fungi which are able to make growth, forming cellulose 
and oils, with a nourishment of only nitrogenous substances, 
but if carbohydrates be also furnished them, a much smaller 
quantity of the nitrogenous matter will be made use of. 

The principal amides observed under normal conditions, 
are, as already stated, asparagin and glutamin. Schulze as- 
sumes^* that this does not indicate a larger production of these 
particular bodies, but that they are less easily regenerated 
than some other forms. In this way he explains the fact that 
the amount of asparagin in lupine germs continued to increase 
for some time after their exposure to light, at the same time 
assuming that the first carbohydrates formed by renewed 
assimilation are employed for the formation of new tissues, 
and not for the formation of albumin from amides. 

The observations of Borodin and Schulze also indicate 
that not all carbohydrates or nitrogen-free substances have 
the properties for influencing the formation of amides or their 
regeneration. For instance, sugar beets contain considerable 
quantities of amides and cane sugar, existing side by side, 
and the conclusion is that cane sugar is unable to promote 
the regeneration of the amides or participate in the formation 
of new tissues. Fungi invert cane sugar before transmuta- 
tion, and a similar process may be necessary before the re- 
generation of amides is possible. Probably only a few of 
the nitrogen-free bodies have this property ; perhaps only 
glucose. 

The question as to why the presence of nitrogen-free 
bodies is necessarv to the regeneration of the amides also 
presents some difficulties. Since asparagin and glutamin 
contain less C and H than albumin, an addition of these 
elements is necessary to the formation of the latter. But 
tyrosin and leucin contain comparatively more C and H 
than albumin. Judging from their elementary composition, 
therefore, if one group requires the presence of carbohydrates 
for regeneration, the other does not. It is possible that direct 
combinaton between the two groups occurs with the co-ope- 
ration of carbohydrates. At least Schulze's conclusion, that 
the carbohydrates promote the reconstruction of albumin from 
the secondary nitrogenous compounds, seems safely accepta- 
ble in the light of our present knowledge. 

« LandwlrthBchaft. Jahrbttch, vol. 9 (1880), p. 731. 
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Undescribed plants from Onatemala. I. 

JOHN DONNELL SMITH. 

VocHYSiA GuATEMALENSis. (Series Luiescentes^ Warm., 
Fl. Brasil. xiii.^ 59.) — Smooth and shining except the 
puberulous leaf-buds, stipules, rachises and calyx-lobes: 
purplish branchlets costate-angled by a decurrent line from 
each stipule, interpetiolar sides concave : stipules persistent, 
subulate, i^ lines long with an acute canescent tip ; petioles 
an inch long ; leaves 3-4-verticillate, opposite, or upper- 
most rarely alternate, oblong-lanceolate, acuminate at each 
•end, 5-6 inches long, less than a third as broad : thyrsi com- 
posing leafy panicles, terminal and from upper axils, cylin- 
drical, 4-7 inches long, rachis angulate and sulcate ; cicinni 
approximate, 3-4-flo\vered, mostly about an inch long with- 
out the flowers, peduncles and short pedicels suberect and 
triquetrous: flower-buds linear, scarcely \\ lines broad, 
slightly recurved, acuminate ; calyx sparsely dotted with red 
glands, anterior lobes broadly ovate and a line long, lateral 
ones rounder and smaller, posterior lobe 8-10 lines long and 
reflexed-patent after anthesis with its slender terete de- 
flexed spur half as long as calyx ; petals oblong-obovate, the 
anterior one half as long as calyx and 2 lines broad, the 
others a little shorter and much narrower; stamen linear- 
spatulate, nearly twice longer than petals, the 5-lines-long 
and I -line-broad anther.narrowing at base into the tapering 
filament; staminodes tipped with a red gland; style not 
thickened above ; stigma minute ; capsule (immature) ob- 
long, thrice longer than broad, obtusely trigonal. — Leaves 
nearly of V, magnifica Warm., but longer-acuminate, mu- 
cronulate. costal arches less distinct, reticulation more minute, 
and stipules conspicuous for the series ; distinguished better 
by floral characters. — A lofty tree, not rare in its locality, 
with vast panicles of shining-yellow flowers, discovered by 
Mr. H. von Tiirckheim in the mountain-forests of Pansa- 
mala, Dept. Alta Vera Paz, altitude 3,800 feet, June, 1886. 
(Plantae Guatemalenses Tuerckheimianae, a John Donnell 
Smith editae, 943.^) Remarkable as the only species of a large 
genus, and with a single exception the only representative of 
Its order, that has been found outside of South America. 

1 Sets of this series of plants are in course of preparation for distribution to Qmy 
Herb., Harvard University: Torrey Herb., Columbia College: National Herb., Washing- 
ton: Kew Herb., London; Museum d'hist. nat. de Paris; Kduigl. botanisches MuAeum,. 
Berlin. 
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Hamelia calycosa. — A shrub 9-12 feet high, gla- 
brate: stipules filiform, 2 lines long, with a ciliated inter- 
petiolar line : leaves ternate, lanceolate, 2-4 inches long, one- 
fourth as broad, acuminately produced, finely attenuated into- 
a short pubescent petiole, margins revolute, punctate and 
with scattered cystoliths, veins not reticulate : cymes pubes- 
cent, compounci, trichotomous, umbelliform ; lobes of tur- 
binate calyx linear to oblong, 2^ lines long and equalling, 
the tube, sinuses truncate ; corolla yellow, ventricose-cam- 
panulate, 12-14 lines long, narrowed below into a cylin- 
drical tube 3 lines long ; anthers mucronately produced at. 
base, four times longer than the complanate filament ; stigma- 
about equalling style ; capsules glabrate, elliptical, lo-costate,. 
5 lines long, half as broad. — Resembling Ii, ventricosa Sw.,. 
but flowers differing by the calyx-lobes Targe for the genus, 
short broad filaments, and long stigma. — Pansamala, alt. 
3,800 feet, June, 1885. (PI. Guat. Tuerckh., a I. D. S. 
edit., 454.— De Tiirckh. Fl. Guat. Edit. Keck 454.) 

Ardtsia pkctinata. — Arboreous: branchlets knotted, 
warty, pitted with large scars of fallen petioles: leaves* 
crowded at end of branchlets, pergameneous, pellucid, nitid- 
ous, oblong to oblanceolate, 10-13 inches long, 4-5 inches 
broad, abruptly short-acuminate, cuneately narrowed to a 
channeled petiole half an inch long, margins finely pectinate* 
throughout by excurrent nerves, lineolate-glandulose beneath, 
reticulately veined, with free veinlets, the 20-22 stronger 
lateral costae joining in two series of conspicuous arches- 
and a less . distinct marginal one : panicle terminal,- 
nearly sessile, ferruginous pubescent, broadly pyramidal,, 
about equaling the leaves, rachises angulate and sulcate, 
5-merous flowers subumbellately racemose at the end of ter- 
tiary branches, linear-bracted spreading pedicels 4 lines long r^ 
calyx-lobes ovate, i line long, 4-nerved, ocellate and at 
length glandular-thickened beneath, margins scariose ; co- 
rolla-segments rose-colored, broadly ovate-lanceolate, obtuse, 
2^ lines long, reflexed, 4-nerved, corrugate above, margins- 
scariose and undulate, aestivation dextrorsely convolute and 
contorted ; stamens two-thirds as long as corolla, oblong* 
apiculate anthers thrice longer than filament, connective not 
dilated above, cells dehiscing by elliptical apical pores one- 
fourth their length ; style straight, flat tapering, a little ex- 
ceeding the stamens; ovary ovoid, rubro-punctate, 15-20-^ 
ovulate. — Related to A, pellucida CErst. as described withuut 



Digitized by CjOOQIC 



1887.] BOTANICAL GAZETTE. 1 33: 

flowers. — Forests of Pansamala, alt. 3,800 feet, June, 1886. 
(PL Guat. Tuerck., a I. D. S. edit., 942.) 

Myriocarpa heterospicata.^ — Monoecious : a shrub- 
with pale smooth verrucose branches : leaves glabrate^ 
except the ciliate veins and axils of under surface, lanceolate- 
acuminate, 3-5 inches long, less than a third as broad, nar- 
rowed to a pubescent petiole 10-16 lines long, margins entire 
or with a few callose points, tri- or tripli-nerved with 2-3 
pairs above the middle, loosely reticulate beneath, above 
conspicuously beset with cystoliths not radiately arranged : 
spikes unisexual, approximate, single in the axils, secund, 
forking once shortly above the peduncle, the closely-flowered 
staminate spike about a third as long as the loosely-flowered 
6-9-inches-long pistillate one : male flowers 4-merous, peri- 
anth-segments roundish and marked with cystoliths, rudi- 
ment of ovary indistinct and peltate ; female flower sessile 
in a2-phyllous calycle. — Distinct by its spikes not androgyn- 
ous as in the only other monoecious species, M, bifurca Liebm.. 
The absence of both hairs and glands, as radiating points for 
cystoliths, is also special. — Forests of Pansamala, alt. 3,800- 
feet, March, 1886. (PI. Guat. Tuerck., a I. D. S.edit.,892.) 

Nephrodium Tuerckheimii. — Rhizome stout, creep- 
ing, forking: stipes loosely clustered, ascending at base, 
2-2^ feet long, a third of an inch thick, stramineous,, 
pubescent, densely clothed throughout with brown triangular- 
lanceolate patent scales 3-4 lines long with a punctiform cel- 
lulation: frond oblong-acuminate, 3-4 feet long, half as 
broad, subcoriaceous, strigillose or glabrate above, paler and 
pilose beneath ; main racnis thickly paleaceous, secondary 
ones with smaller scattered scales ; pinnae closely 35-40-jugate 
below the pinnatifid apex, linear-tapering, the lower ones 
not reduced, 16-20 lines broad, cut down to within a sixth 
of the space to the midrib; segments 60-70-juffate, linear- 
oblong, 8 lines long, 2 lines broad, oblique, acutish, margins 
revolute, veins 18-20-jugate with the lowest one terminating 
at the sinus ; basal segments of lower pinn.-e enlarged to 17 
lines long and 8 lines broad, ovate-lanceolate, pmnatifid : 
sori submarginal, small, 9-12 to the series, persistent in- 
dusium reniform and hirsute. — Allied to N, fatens Desv., 
and especially to the var. stifnlare Bak. {Asptdium stipulare 
Willd.), but aiffering by the chafty stipe and rachises, deeply 
cut pinnae, numerous segments and veinlets with sori nearer 
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the margin. — Swamps near Coban, Alta Vera Paz, alt. 4,300 
feet, September, 1885. (Pl.Guat.Tuerck.,a I. D. S.edit., 704.) 

Nephrodium FENDLEki, Hook., var. paucipinnatum. — 
Rhizome short, thick, erect ; scales matted, blackish, 
lanceolate, 4-5 lines long, cells punctiform ; rootlets with 
a heavy brown tomentum : stipes few in the crown, scaly at 
base, smooth, stramineous, 2 feet long, thick as a crow's 
•quill : frond about as long as stipe, quite smooth throughout, 
minutely bullate-punctate ; pinnae 8-14, not in pairs, 8-10 
inches long, 15-20 lines broad, terminal one distinct and not 
larger than the lateral, caudate entire apex 2 inches long, 
cut almost half-way to the rachis into 20-24 lobes ; veinlets 
io-i2-jugate, only two or three from adjoining groups unit- 
ing at or below the sinus : sori on each veinlet, those above 
the sinus marginal ; indusium pallid, not corrugate, reniform, 
center depressed, sinus open. — Prof. Eaton has examined 
this fern, and advises that it comes very close to his Asfidium 
Fendleri (Mem. Ac. Sc. viii. 210), but has fewer pinnae. In 
that respect as well as others the numerous specimens are 
uniform. — Rock-crevices in Petet, near Coban, alt. 4,300 
f'eet, September, 1885 ? copses, Pansamala, alt. '?,8oo feet, 
July, 1886. (PI. Guat. Tuerck., a I. D. S. edit., 767, 667.) 



Notes on Umbelliferse of E. United States. V. 

JOHN M. COULTER AND J. N. RO*5E. 

(with plate v.) 

[In addition to the collections mentioned in the April Gazbttr, we have 
1 ow to add those belonging to Brown University. Prof. W. W. Bniley has 
(lius kindly put at our disposal, not only his ovfn large collection of UmbelU- 
ffffe, but also those of Olney and Bennett.] 

THASPIUM Nutt.— Fruit ovoid to oblong, slightly flat- 
tened dorsally : carpel with 5 primary ribs, 3 or 4 or all of 
them strongly winged : oil-ducts solitary in the intervals, two 
on the commissural side : seed-section round or somewhat 
dorsally flattened, indented beneath the oil-ducts: stylopo- 
dium wanting ; styles long (figs. 57-62). — Perennials (2 to 5 
ft. high), with tern ately divided leaves and broad serrate or 
toothed leaflets (or lower leaves simple), mostl)ryellow flow- 
ers, and all the fruit pedicelled.— The species of Thaspium are 
in great confusion. In Gray's Manual T. aureum Nutt. and 
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T, trifoUatuni Gray each have an apterous variety. These 
apterous forms were taken from Koch's genus Zizia and 
placed under the Thaspium species apparently from the close 
resemblance of the foliage. The fruit characters, however, 
are abundantly distinct, for the Zizia forms have simply 
ribbed fruit flattened laterally, the central fruit of the um- 
bellels sessile, and flower early in spring ; while T. aureum 
and T. trifoliatum of the Manual have winged fruit flattened 
dorsally, central fruit pedicelled, and flower late in summer, 
maturing fruit in the fall. Bentham and Hooker have trans- 
ferred these apterous Zizia forms to a section Zizia under 
Carum, from which genus they differ in the absence of sty- 
lopodia, central sessile fruit, more prominent ribs, and Thas- 
pium-like foliage. The same authors seem to have made no 
disposition of T. aureum of the Manual, unless it went with 
the apterous variety, while the group of forms under T. tri- 
foliatum Gray of the Manual has been taken as representing 
T, cordatum Torr. & Gray. For this latter species Bentham 
and Hooker seem to have had in mind only Gray's apterous 
variety, and so referred it to Carum § Zizia as one of the two 
species. In Watson's Bibliographical Index the synonym 
Carum cordatum Benth. & Hook., under T. trifoliatum, is cor- 
rectly quoted, so far as literature is concerned, but apparently 
should be transferred to T. trifoliatum^ var. afterum Gray, to 
express the real form Bentham and Hooker had in mind. This 
leaves the Manual forms T. aureum and T, trifoliatum with 
its var. atropurpureum unprovided for by these authors, the 
two apterous varieties only having been used to form the 
section Zizia under Carum. An explanation of this may be 
found in the fact that most of the herbarium specimens labeled 
Thaspium aureum and T. trifoliatum are really the so-called 
apterous varieties. The specific forms with winged fruit are 
quite uncommon among herbarium specimens, while the 
apterous forms are very abundant. 

I. T. aureum Nutt. Genera, i. 196. Glabrous: root-leaves 
mostly cordate, serrate ; stem-leaves simply ternate (rarely 
bitemate) ; leaflets ovate to lanceolate, round or tapering at 
base, a;errate : flowers deep yellow : fruit globose-ovoid, about 
2 lines long, all the ribs equally winged (figs. 57, 58). — ^Thick- 
ets and woodlands, as far west as Illinois. Flowering in 
summer and maturing fruit in late summer or autumn. This 
species has a wide range of variation in the division and 
toothing of its leaves, but they are so inconstant that it seems 
impossible to found specific distinctions upon them. 
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In characterizing T. aureum, Nuttall has laid some stress 
upon "lateral divisions of the upper leaves subsessile,'' a 
character which means nothing, as these divisions may be 
sessile, subsessile, or petioled on the same plant, either in T. 
aureum or the T. trifoliatum of Gray. So far as foliage char- 
acters are concerned, serrate leaflets point to Nuttall's form, 
while crenately toothed leaflets stand for Gray's T. trifoli- 
atum, exclusive of his vars. apterum and atropurpureum. 

Further confusion in leaf characters has arisen by includ- 
ing the so-called apterous varieties, which we have trans- 
ferred to Zizia. An extreme variation in leaf characters, but 
merging completely into the type through intermediate forms, 
is presented by 

Var. trifoliatum, in which all the leaves or leaflets are cre- 
nate or crenately toothed. Zl trifoliatum Gray, Manual, 
195, in part. — Ohio to Illinois and westward to Oregon. This 
seems to be the common western form of the species, as our 
Pacific coast specimens are all distinctly var. trifoliatum. 
From Ohio to Illinois there is an interminable intermixing of 
the species and the variety, while in Pennsylvania the spe- 
cific form is well represented. 

Var. atropnrpureum. Petals dark-purple. T, atropurpur- 
eum NuU. Z". trifoliatum var. atropu7'purcum Gray, Man- 
ual. — With the preceding forms. This variety nas the 
leaf characters of the species, and if var. trifoliatum had 
been retained as a species, var. atropurpureum would have 
been transferred to T. aureum. 

In giving the range of the above group of forms it has 
l)een impossible to use published ranges owing to the great 
confusion as to what forms were intended. Discarding the 
apterous varieties, the true Thaspiums of this group are but 
scantily represented in our herbaria, far more so, probably, 
than their occurrence would justify. The early spring and 
summer flowers and fruits of the apterous forms have prob- 
ably too often satisfied collectors that they had already se- 
cured good material of forms which only appeared in collect- 
ing condition in late summer and autumn. Therefore we 
•could only cite such range as our material indicated, con- 
fident at the same time that it could not represent the whole 
range. We would call the attention of collectors to this 
point, that the true range of T. aureum and its var. trifolia- 
tum may be obtained. 

2. T. barbinode Nutt. Genera, i. 106. Loosely branched, 
pubescent on the joints, sometimes puoerulent in the umbels : 



Digitized by CjOOQIC 



1887.] BOTANICAL GAZETTE. 137 

leaves i to 3-ternate ; leaflets ovate to lanceolate, acute, with 
•cuneate base, coarsely cut-serrate, often ternately cleft or 
parted : flowers light yellow : fruit broadly oblong, about 3 
lines long and 2 lines broad, with mostly 7 ribs prominently 
winged, the other three not at all winged or but slightly so 
(figs. 59, 60). — Banks of streams. New York to Minnesota 
and southward. Fl. May and June. 

Var. angiistlfolln has narrower, more sharply cut leaflets, 
and is readil}' distinguished from the type. — Marion Co., 
Illinois (Bebb)^ Westmoreland Co., Pennsylvania (" H^. W. 
Bailey)^ Montgomery Co., Indiana {Rose). 

3. T. Walter! Shuttlew. Loosely branched, pubescent on 
the joints, puberulent on branchlets, umbels, and fruit, with 
fewer leaves: leaves i to 3-ternate; leaflets i to 2-pinnatifid, 
lobes linear or oblong, one or two leaves near the base often 
very large and long petioled (petioles sometimes a foot long) : 
flowers light yellow: fruit oblong, i^ to 2\ lines long and i 
to i^lines broad, all the ribs winged, generally three of them 
narrowly so (figs. 61, 62). T, fimiatifidum Gray, Manual. 
— Barrens and mountains, North Carolina to Kentucky. 

7jYL\h} Koch. — Fruit ovate to oblong, flattened laterally: 
carpel with 5 primary ribs (not at all winged): oil-ducts 
large, solitary in the intervals, two on the commissural side, 
and a small one in each rib: seed-section round, indented 
beneath the oil-ducts: stylopodium wanting; styles long 
(figs. 63-66). — Smooth perennials (i to 3 ft. high), with 
mostly Thaspium-like leaves, yellow flowers, and central 
fruit of each umbellet sessile (in ours). Flowers in early 
spring, in open prairies and upland meadows. 

In separating the species of Zizia from theThaspium aur- 
eum group we are very much indebted to Mr. M. S. Bebb, 
who has placed the careful observations of ten years at our 
•disposal, and who is convinced that they are abundantly dis- 
tinct. His field observations concerning their decided dif- 
ferences in habitat and time of blooming very strongly con- 
firm the diflferences discovered in fruit structure.^ 

I. Z«aiirea Koch, Umbel. 129. Radical leaves very long- 
petioled, all but the uppermost leaves 2-3-ternate ; leaflets 
ovate to lanceolate, sharply serrate : rays 15 to 25, stout, i or 



lit must be remembered that the Zizia of Gray's Manual is a Pimpinella. 

•The western specl 
d Carnm (?) Hallli is 
da, and had Koch's i 
species as Zizia Hallii. 



*The western species that has been varioasly called Seseli Hallii, Musenium Greenei. 
and Carnm (?) Hallli is evidently a Zizia. Its fruit characters are identical with those of 
Zixla, and had Koch's genus been retained it would probably have already included this 
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2 inches long: fruit oblong, about 2 lines long (figs. 63, 64). 
Thasfium aureum Nutt., var. afterum Gray, Manual, 195. 
Carum aureum Benth. & Hook. Gen. PI. i. 891. — Throughout 
our range, extending westward as far as the Saskatchewan 
and Texas. — Although Thaspium aureum, var. apterum is 
the real synonym of this species, botanists will find in their 
herbaria many specimens of Zizia aurea labeled Thaspium 
aureum and Thaspium trifoliatum. 

Var. Bebblh A more slender, mountain form, with leaflets 
more coarsely serrate or even toothed, the radical leaves 
smaller and more simple : rays 2 to 8, slender, 2 or 3 inches 
long: fruit mostly smaller, oval, i to i^ lines long. — Virginia 
and North Carolina. Collected by Curtiss (18*68), Canby 
(1876), Meehan^ Porter^ Leidy smdlVil/cox (1880). 

2. Z. cordata Koch, Umbel. 129. Radical leaves mostly 
long-petioled, cordate or even rounder, crenately toothed, 
very rarely lobed or divided ; stem-leaves simply ternate or 
quinate, ovate to lanceolate, simply serrate, incised, or even 
parted: fruit ovate, i^ lines long; seed-section larger than 
inthe last (figs. 65, 66). TAaspium trifoliatum^ var. af- 
ter um Gray, Manual, 195. Carum cordatum Benth. & Hook. 
Gen. PI. i. 891. — Same range as last and extending to Ore- 
gon. As in the last species, herbarium specimens of Zizia 
cordata will be found labeled almost anything under the 
Thaspium aureum section. 

CARUM L. — Fruit ovate to oblong, flattened laterally : 
carpel with 5 primary ribs : oil-ducts large, solitary in the 
intervals, 2 to 6 on the commissural side, none in the ribs : 
seed-section dorsally flattened, more or less indented beneath 
the oil-ducts : stylopodium conical (figs. 67, 68). — ^The Amer- 
ican species are western, with tuberous or fusiform roots, 
simply pinnate leaves with linear leaflets, and white flowers. 
The common garden caraway from Europe seems to have 
become naturalized in many places, and is 

I. C.CamiL., with pinnately compound leaves and fili- 
form divisions. — ^Apparently more commonly naturalized to 
the north and northwest. 

Explanation op Plate V. — Fig. 57, fruit of Thaspium aureum ; 
fig. 58, section of carpel of same; fi^. 59, fruit of T. baroinode; fig. 60, 
section of fruit of same ; fig. 61, fruit of T. Walteri ; fig. 62, section of 
fruit of same ; fi^. 63, fruit of Zizia aurea; fig. 64, section of carpel of 
same ; fig. 65, fruit of Z. cordata ; fig. 66, section of carpel of same ; fig. 
67, fruit of Carum Carui; fig. 68, section of carpel of same. All surface 
views are X 7 ; transverse sections X 22. 
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HALSTED on POLLEN TUBES. 
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BRIEFER ARTICLES. 

"Crazy** pollen of the bell-wort (with plate VL)— The pollen of the great- 
flowered bell- wort ( Uvularia grandiflora Sm.) is of good size, smooth coated, 
nearly colorless (yellow in mass) and in many ways well adapted for use in 
laboratory work with students. The two nuclei may be easily demon- 
strated by using methyl violet or methyl green. The best reagent, how- 
ever, out of a large number employed, is azo-rubin when used in a very 
dilute solution. Picric acid brings out the smaller nucleus in a very 
satisfactory manner. The larger nucleus is nearly as long as the pollen 
grain ( dSfx-Odfi ) and usually occupies its center. The appearance of the 
pollen after treatment is shown in figures 14 17, plate VL The larger 
nucleus is many times longer than broad, and somewhat bent and 
pointed at each end. The smaller nucleus is oval shaped and not more 
than one-eighth as large as the long nucleus. It occupies a nearly central 
position in the pollen grain. 

These Uvularia pollen grains germinate quickly in a medium sugar 
solution and exhibit a fine circulation of protoplasm within the larger 
tubes. In germination a tube arises seemingly at any point upon the 
surface of the grain. It as frequently grows from the side as from the 
end, and occasionally there are two tubes from the same grain when 
growing under ordinary conditions (figures 14, 15 and 17). Large 
numbers of pollen grains were found with tubes a millimetre in length 
when first removed from the anthers. It was therefore not necessary 
to wait upon the cultures for a supply of germinating pollen. In the 
culture medium some tubes obtained a length of two millimetres in 
fifteen hours. In many instances the large nucleus was found in the 
tube, and in one case it was in the somewhat enlarged tips of the tube. 
A portion of the end of a pollen tube is shown in figure 18. The 
granular contents of the tubes were arranged, in well-defined rows which 
occupied a somewhat spiral direction beneath the wall of the tube. 
The protoplasm in its motion observed the same direction, and reminded 
the observers of what is to be seen within the long cells of a Nitella. 
The granules could be followed to the enlarged tip of the tube, where 
they passed by the nucleus upon one side and turned and returned upon 
the opposite side. The cycloeis was quite rapid, and it is to be regretted 
that measurements of the movements of the granules were not recorded. 

One of the culture slides lost a large part of the nourishing sugar solu- 
tion by absorption into the pieces of surrounding blotting paper, and the 
pollen grains upon the under surface of the suspended glass cover pro- 
duced tubes of very strange abnonnal forms. The germination of a 
doien such grains is shown in figures 1-18. These grains were selected 
from amonK hujodreds of Others as exhibiting the more extraordinary 

a 
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forms. The original grain in each case is indicated by a darker or 
dotted shading, while the outgrowth is shown as a less colored portion. 
It will be seen at a glance that there was seemingly no "method in their 
madness." Some germinate from the side, others from the end, while 
others still send out tubes from both side and end. In some cases the 
remnant of the pollen grain is like a shell that is found upon the back of 
a snail, while the irregular growth of short tubes resembles the living 
portion of the snail. In some instances the pollen grain looked as if it 
had undergone a process similar to that of the popping open of a grain of 
corn. In others there was an amcsba-like mass, projecting from one 
side of the grain, having not lees than a dozen arms extending in as many 
directions. In one case there is shown a grain with a broad zigzag ex- 
tending band, as if the point of growth had changed alternately from 
right to left as the tube increased in length. It is doubtless true that 
the projecting pollen tube in each of the abnormal cases met with more 
than usual resistance and the place of growth was shifted to another 
part of the tube. In this way, by the increase in size taking place at 
points of least resistance, each pollen grain built up a structure peculiar 
to itself, determined by its surroundings. It is not entirely unlike the 
formation of irregular, lifeless structures when liquids undergo 
solidification or even crystallization under unfavorable circumstances. 
These unfortunate Uvularia pollen grains teach us of the persistency 
that is inherent in these highly vitalized cells. After successive failures 
to develop long tubes they still boldly attempted to send out new ones 
until they perished victims of adverse environments.— Byron D. Halsted 



EDITORIAL. 

In the subject of botany this seems to be an era of text-books and 
laboratory guides. Never before have so many authors essayed to satisfy 
the demands of the student and teacher, and never before have students 
and teachers looked so eagerly for some book to suit their needs. The 
harvest of books is large, but the quality is of all grades. The publication 
of worthless botanical text-books is often deprecated, but it is not a serious 
evil, except to the publishers. No text-book in these days can be other- 
wise than short-lived which does not " fill the want " it proposes to, and in 
no other department is the working of the law of natural selection more 
apparent than in that of text-books. There is a class of botanists who are 
never satisfied until they write a book. With no disposition to add some- 
thing to the sum of botanical knowledge by patient work (they call it 
lack of opportunity), they conceive that the easiest thing to do is to grind 
over the knowledge of others and make a text-book. If tl^re is anything 
that requires complete mastery oif the subject of botany, a keen and crit- 
ical judgment, a happy method of thought and expression, it is to write 
a text-book that will live. The young worker begins by readjusting clas- 



Digitized by CjOOQIC 



! 



1887.] BOTANICAL GAZETTE. I4I 

sification, and the young writer by preparing a text-book, both of 
which attempts require the most mature judgment backed by the fullest 
experience. And so we must continue to have a perennial supply of 
these attempts : some will do good, none will do serious harm ; and any 
of them may serve to introduce a working botanist whose subsequent 
performance will atone for the crudity of his first appearance. The day 
of the well-nigh universal use of any text-book is probably past, for there 
is such a diversity of opinion concerning methods of presentation that 
there must needs be text-books equally diverse. Besides, text-books are 
becoming more and more books of reference for library rather than class- 
room use. However, the high schools, and colleges of equal rank in 
botanical equipment, are clamoring for a text-book, or rather the botan- 
ists are telling them that they need one. Several attempts have been 
made to supply this demand, but the failures may be grouped under four 
heads: (1). Some have attempted too much, apparently lacking the 
power of judicious omission, and the book is so bulky and technical that 
the untrained teacher (and they are mostly untrained in the high schools) 
will never attempt it but once. The authors of these books have kept an 
eye on the criticism of fellow botanists rather than the need of high 
school classes, and have feared if they omitted anything they might be 
accused of not knowing it. We fear that the hypercriticism indulged in 
by some of our leading scientific journals has developed this spirit. For 
it is their custom to pass over the whole well- constructed bulk of the 
book to condemn some little detail which more than likely holds no rela- 
tion to the general purpose. (2). Others have gone to the opposite ex- 
treme, and having young pupils constantly in mind, have endeavored to 
attract and simplify at the expense of accuracy, a method that should be 
heartily condemned. (8). A third class of books, worse than either of 
the former, are those that treat the science of botany as a vocabulary of 
scientific terms. A full and illustrated gloesary is not a botanical text- 
book, and the attempt to use it as such is to bring discredit upon 
botany. (4). A lack in all our recent text-books, which is against a 
long life, is the lack of a manual for the determination of plants. 
Modem methods may claim that we do not want to '' analyze " plants, 
but we do and we always will, and it will remain the chief means of ex- 
citing a living interest in the subject of botany. Hence that modern 
text-book only can be a permanent success which combines with it a 
manual, and a manual is no easy thing to prepare. When a book can be 
prepared technically accurate and full enough for scientific botanists, 
elementary enough for beginners, perfectly easy for untrained teachers 
to use, suggestive enough for the experienced worker, large enough to 
contain all the science of botany and a manual, small enough to be com- 
pleted in a term of twelve weeks and sell for a dollar or two, then will 
every one commend it as the book to " fill a felt want; " but the man who 
can accomplish this must be one who speaks " as never man spake.'' 
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OPEN LETTERS. 



Humblebees and Rhododendron nudiflorum. 

In the April number of the Botanical Gazette, mention is made by 
Gilbert van Ingen of the manner in which humblebees extract honey 
from Petuniaa. A similar instance has been presented to my attention 
in the case of Rhododendron nudiflorum. The humblebees uniformly 
alighted upon the limb of the corolla, and, crawling alone the upper or 
inner side of the tube nearly to the calyx, punctured me corolla just 
above the ovary, and through the hole thus made, extracted the nectar. 
During the time I observed them, none attempted to obtain the hone}r in 
the legitimate method. To such an extent had these marauders carried 
their ravages, that it was with difficulty that a fully opened flower could 
be found on the whole bush that was not punctured. At the same time, 
however, several lepidoptera were observed extracting the nectar in the 
legitimate manner. E. E. Memmingeb. 

Fled Rock, N. a 



Autumnal bloom in g of Oxalis. 

I have just read ( in the May Gazette ) Professor Thomson's account 
of the autumnal blooming of Oxalis. I observed the same thing in an 
entirely undisturbed locality. Between Silesia and Crystal City, in Jef- 
ferson county, Mo., there is a sand^ rock about two miles in lengUi, and 
in its crevices this Oxalis was blooming, but without leaves. And curious 
enough the flowers were mostly white, so that at first I thought I had 
founa a new species. I also found on the top of the rock Allium striatum 
blooming a second time, but when I went this year (in May ) to the place 
I did not find many plants blooming. Last year we had a very dry sum- 
mer, and in the fail good rains, and this, I think, will account for the 
autumnal blooming of these plants. Henry Eogert. 

St, Louis, Mo. 



Letter to Botanical Club of A. A. A. S. 

At the 86th meeting, to be held August 10-17 in New York City, the 
members of the Botanical Club will be entertained by the Torrey Club, 
and all pains taken to make the session memorable to both. The plans 
for entertainment have not yet been completed, but with the many places 
of interest in the vicinity of New York it is certain that the meeting can 
be made profitable to the botanists of the Association. Collections of 
pl.-mts from the vicinity are being made for distribution to the members, 
and it is proposed to give them an opportunity to collect fresh specimens. 
Arrangements are being made for receptions to promote social inter- 
course and mutual acquaintance, and a special effort will be made to 
present as many papers and matters of botanical interest as time will 
permit Elizabeth G. Britton, 

New York CUy, Secretary of Botanical Club. 
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CURRENT LITERATURE. 

An IrUroduetion to the Study of Lichens. By Henry Willey. 72 pp. and 
10 plates. Printed for the author, New Bedford, Mass. 

No more competent lichenologiBt could have been found in this coun- 
try, since the death of Professor Tuckerman, to prepare this introduc" 
tion to the study of lichens. It is a group beset with great difficulties, 
and hence discouragements, for the. beginner, and this must account, to 
some extent, for the limited number of lichen students in this country- 
Mr. Willey has thus done good work in exactly the direction it was 
needed, and under the guidtmce and stimulus of this simple introduction 
the way into this department has been made as easy as was possible- 
There are six chapters, with the following subjects : On collecting and 
mounting lichens; The lichen, its structure and organs; The distri- 
bution, etc., of North American lichens; The history of lichens; 
Helps to the study of lichens; and Arrangement of North American 
lichens. Then follows a supplement giving a list of the names of all 
published lichens. The ten plates display the structureB of the thallus, 
gonidia, apothecia, spermagones, and pycnides, and end with illustrations 
of the spores of aJl the seventy-six genera. We mistake the effect of this 
pamphlet greatly if it does not very much stimulate the study of this 
difficult and interesting group in this country. It can be procured from 
the author for $1. 

Die natttriichen PftanzenfamUieriy nebst ihren Gkttungen und wichtigeren 
Arten insbesondere den Nutzpflanzen, bearbeitet unter Mitwirkui^ 
zahlreicher hervorragender Fachgelehrten, von A. Engler und K. 
Prantl. Koyal, 8°. Leipzig : Wilhelm Engelmann. 
The first two fascicles of this important work are at hand. Each 
fascicle is to consist of 48 pp., and it is expected that about sixteen parts 
will appear yearly, which will complete the work in six or seven years. 
The first part is to embrace the Cryptogams, and is under the supervision 
of Dr. Prantl. The second to the fifth parts include the Phanerogams, 
edited by Dr. Engler. The list of collaborators is very large, and em- 
braces the most eminent German botanists. 

The first two fascicles of Part II. treat of Palmas, by 0. Drude (already 
noticed in this journal, p. 89); Juncacese, by Fr. Buchenau; StemonacesB 
and Liliacese (in part), by A. Engler. The treatment of each order is 
very comprehensiva For example, the topics treated under the Liliacese 
are : the most important literature ; characteristics ; organs of vegetation ; 
anatomy; arrangement and growth of flowers; pollination; fruit and 
«eeds; geographical distribution; affinities; and classification. The 
latter includes an account of each tribe and genus, with remarks on the 
principal speciea The work is liberally and admirably illustrated. The 
ninety-six pages now published contain 564 single figures ! The very low 
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subscription price for each fasciclQ (M. 1.50=d5c) makes this one of the 
cheapest, as it promises to be one of the best, botanical works ever pub- 
lished. It strikes us as unfortunate, however, that the fascicles should be- 
separately paged. 



NOTES AND NEWS. 

Dr. Stebnbebg has gone to Rio de Janeiro to investigate yellow fever. 

MBNYANTHB8 TBiFOLiATA tums up in Rhodc Island this year with 
trimerous and tetramerous flowers in one raceme. 

The yearly increase of cork is said by Gerber to vary from one row 
of cells in Salix to one hundred rows in Quercus suber. 

Hardwicke's Science Chssip for May has a very interesting descrip- 
tion of Australian forests by the editor, Dr. J. E. Taylor. 

Many new and interesting species are being discovered in the Philip- 

Sine Islands by Dr. Sebastian Vidal, Director of the Botanic Garden at 
[anilla. 

The cataloffue of Rhode Island plants, by Mr. James L. Bennett, is to- 
be published by the Providence Franklin Society, and is understood to- 
be m press. 

Dr. Theobald Smith, of the Bureau of Animal Industry, Washing- 
ton, D. C, has just closed a course of six lectures on bacteria before. 
Cornell University. 

The May number of The MicroKope contains " Staining and mounting 
plant sections,** by C. Wellington, and " The movement of diatoms," by 
Cornelius Onderdonk. 

The chemical relations of bacteria is the title of a lone and interest- 
ing article by Dr. Charles E. Fairman, of Lyndonville, N. i ., printed in 
the MediccU Regitter (Phila.) of April 27. 

Dr. Manly Miles has an article in AgricvUurdl Science for May on 
the microbes of nitrification, based upon cultures and experiments 
which he has been prosecuting for some time. 

Prof. Bessey, in the Amerioan Naturalist for April, has done a capital 
thing for botanical students in publishing a list of the best and most 
accessible manuals in the various groups oiplants. 

The Linnean Society has recently elected the following foreign 
members : Dr. George A. Schweinfurtb, Cairo, Egypt ; Count H. Solms- 
Laubach, University of Gottingen; Dr. Melchior Treub, Buitenzorg,. 
Java. 

The species of Peronosporess found in Scotland, are enumerated by 
Dr. J. W. H. Trail in the ScoUish Naturalist for April. The list gives 1 
Py thium, 8 Cystopus, 1 Phytophthora, and 24 Peronospora, being eleven 
less than the United States' list, published by Dr. Farlow in this Journal, 
1884-5. 

A HAND-BOOK of the other orders of vascular cryptogams, bv Mr. J. 
G. Baker, is announced in continuation of Hooker <fe Baker's " Synopsis 
Filicum." It will include Equisetacese, Lycopodiacese, Selaginellaceee- 
and Khizocarpe&e, in which there are eleven genera and about seven hun- 
dred species. 
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The following corrections should be made on page 101 
ume : line 2, for "Tamisconato " read ^Temisconata "; line 4, 1 
read " from " ; line 8 from bottom, place a semicolon after * 
and dele the comma after "likely.** 

A DOZEN years ago Vogel and Reischauer observed yellc 
covering the outer coatings of walnuts, a substance found also 
pressed juice, and called by them nucine or juglon. And now 
and Semper have just built it up artificially — another insta 
synthesis of a natural product 

Prof. W. W. Bailey writes that a lady pupil had brought I 
of an apple-tree with peculiarly monstrous flowers. The p 
aborted and green, and there were no stamens. The carpels, 
and stigma, were fairly well developed. The tree is reports 
fruit from these curious flowers. 

A COURSE of botanical lectures by Rev. F. D. Kelsey, illus 
crayon drawings by F. W. Anderson, has just been given 
high school at Helena, Montana, and is to be repeated durin 
fore the College of Montana at Deer Lodge. This is the first 
of the kind given in the territory. 

At the celebration of the seventieth birthday (March J 
fessor C. von Naegeli, a present was made him of a basket filled w 
different fruits, ornamented with seventy kinds of flowei 
rounded by a garland composed of seventy plants, which bel 
many different genera and species. 

A BIBLIOGRAPHY of articles relating to North American fui 
Farlow and Trelease, is begun in the Harvard University Bullet 
It includes 338 numbers,, and extends to and includes the firs 
der H. A more extended notice of this important work wi 
when the complete work is received. 

There is reason to believe, according to Van Tiegher 
forming branches of roots do not merely push aside the tisf 
main root, but actually absorb the cell-contents, and finally th 
of these overlying tissues. We should expect some such ac 
company the mechanical pressure from the analogy in animal 
A NEW Aroid, Hydrosome LeopMiana, is described and figu 
Masters, in Oardener*8 Chronicle, May 14. It is from the Con 
and has a remarkable spathe and spadix ("astonishing n 
beautiful," as Dr. Masters puts it). The very much divided 
three feet across and spread horizontally from a petiole t 
length. 

In the Amerioan Garden for May, Prof. L. H. Bailev, Jr., b 
for horticulturists six terms which are often confounded in t 
ture. The terms are acclimation, acclimatization, naturalizati 
tication, hardiness and winter-killing. He also correctly rei 
" good jBnglish, considerately employed, is requisite to great ad 
in horticultural literature. 

A REALLY instructive teratological note in the Bulletin of 1 
cal Society, of France, details the finding of specimens of Caltl 
having two extra sepals within the usual ones which bore a 
of apparent buds on their edges. M. Man gin investigated th 
of these buds and found that each possessed the structure 
ovule, even to the egg-apparatus and antipodal cells ! 
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Prof. Huxley recently read a paper before the Linnean Society on 
^* The Gentians; Notes and Queries. He divides the Gentianeae into two 
great series, characterized by the disposition of nectarial organs and a 
gradation of forms of the corolla from deeply-cleft rotate to funnel- form. 
The two series are called Perimelitsd and Mesomelitse. He also consid- 
ered their evolution and geographical distribution. 

Mb. J. Kruttschnitt's persistent assertion that the fecundation of 
the ovule by pollen tubes entering it was a myth has at last had attention 
in Europe, where Guignard, who has made himself famous by his in- 
vestigation of fertilization, hais studied Mr. Kruttschnitt's chief reliance, 
the genus Cereus. He finds fertilization, as was to be expected, accom- 
plished in the usual way, through in C. tortuosus the pollen tubes may 
he as much as three weeks in reaching the ovules. 

The Bulletin oj the Torrey Botanical Club for May contains " Notes on 
the American species of Marsilia," by L. M. Underwood and 0. F. Cook. 
Five species are described : M.polycarpa Hook. & Grev., West Indies and 
South America; M. quadrifolta L., Connecticut, and cultivated else- 
where; M, macropaia Eng., Texas and New Mexico; M.undnaia A. 
Braun, Louisiana and Texas; M, vestita Hook. & Grev., widely distributed 
throughout the west, and extending into Mexico. 

Now cx)MES A. Meyer and denies in toto the Nagelian theory of the 
composition of the starch grain, viz : that it consists of two substances, 
granulose and starch-cellulose intermixed. He concludes from his re- 
searches that in ordinary starch, which turns blue with the iodine test, 
there is but one substance, and that it is alike throughout, the layered 
appearances being due to the varying porosity. Starch which turns red 
with the iodine test has other materials mixed with the true "starch- 
substance." 

Mr. Douglas H. Campbell has just completed his studies in the labor- 
atory of Strasburger, and is now under Pfener at Tubingen. As a result 
•of his work at Bonn, he has published in the Bot. Geseilschaft (March, 1877) 
a paper " On the development of spermatozoids." It is accompanied by 
a plate illustrating the subject in such groups as Gymnogramme, Alsoph- 
ila, Adiantum, Pellia, Sphagnum, Salvinia. The results were obtained in 
the use of the very complete fixing and staining reagents in use by Dr. 
Strasburger, and which lie at the basis of so many of his astonishing 
results. 

The Journal of the Royal Microscopical Society for April contains a 
valuable summary of the various contrivances, known as warm and cold 
staees, for keeping organisms at a given temperature while being studied 
under the microscope. The article is thoroughly illustrated and will be 
very helpful to any who wish to know what is the best thing to have in 
this line. Dr. Dallinger's thermostatic sti^e for the continuous observa- 
tion of septic organisms is a most ingenious afl^ir, without which the 
Eatient studies he has made on the life nistories of these organisms would 
ave been impossible. 

Dr. Byron D. Halsted has just issued a bulletin of the Iowa Agri- 
cultural College, showing the work done in the botanical department It 
is ope of the best we have ever seen, and represents an amount of good 
work done by the professor and his students that is really surprising. 
Part I. gives tne result of work with the students. Some of the subjects 
reported on are as follows : Effects of drought upon grasses ; Weeds 
on a sq^uare rod of ground; Largest and smallest leaves (Tilia and 
Picea nigra); Largest tree (white elm); Five worst weeds (Xanthium 



Digitized by CjOOQIC 



1887.] BOTANICAL GAZETTE. I47 

etrumanum, Ambrcsia artemisisofolia, Portulaca oleracea, Setaria glauca, 
and Bidens frondosa); Figment cells of bloodroot; Young prothnllus 
of Equisetum ; a Study of pollen, etc. Part II. contains observations 
and experiments, treating of such subjects as termination of ergot from 
the wild rye, germination in red clover and timothy, is the cup-plant 
insectivorous ?, observations on common thistle, pumpkin pegs, notes 
upon the Peronosporese for 1886, and several other groups of fungi, the 
'* cedar apples," the Erysiphei, etc. This represents a very partial list of 
the subjects treated, and it will be inferred that the bulletin must repre- 
sent the work of a very busy year. 

Mb. George R Davenport, of Medford, Mass., has just sent us a pho- 
tograph of a complete set of OphioglossacesB for the United States, wnich 
he had put up for the Middlesex Institute. The specimens are shown 
just as tney he on the sheet, with diagrammatic notes and names. With 
a hand lens they may be studied in me photograph with a completeness 
only second to examining the specimens themselvef'. The photograph 
^ould be a very valuable thing to slip in among the Ophoiglossacese of a 
herbarium to represent a type set Mr. Davenport informs us that he 
can furnish copies to botanists for 35 cents. 

Dr. H. Molisch proposes^ the following new test for sugar in 
plant sections: " A not too thin section laid on a slide is treated with a 
drop of 15-20 per cent, alcoholic solution of a naphthol; then two or 
three drops of concentrated H2SO4 are added. If the section contains 
sugar the violet coloration appears in less than two minutes. In other 
carbohydrates the color appears in a quarter to half an hour. In prac- 
tice two sections are used; one of these is boiled for a few minutes in 
water, whereby sugar, dextrin, gum and glucosides are dissolved. The 
two sections are then submitted to the same test, and if sugar is present 
in the unboiled section, the coloration immediately appears. As dextrin, 
gum and glucosides may be usually disregarded, the appearance of the 
violet staining indicates, with great probability, the presence of sugar. 
The forgoing test mav be used to demonstrate the presence of inulin, 
^hich, by Sachs' method, is liable to be confounded with sphsero-crystals, 
for these become immediately stained deep violet with a naphthol and 
sulphuric acid, and on the addition of thymol, are dissolved with the 
production of a red color." 

Mr. George Massee calls attention in the April number of the Jour- 
nal of the Eoyal Microscopical Society, to the well-marked differentia- 
tion of a tissue for mechanical support' in the stems and pileus of various 
species of Polyporus. It is especially striking in P. Pisochapani in the 
stem of which it forms a central hollow cylinder, composed of thick- 
walled hyphse, eseptate and often polygonal in section. ** At the apex of 
the stem tnis tube widens out into a funnel shaped body which becomes 
broken up into a number of ribs, radiating from the central portion to 
the margin of the pileus." The hyphae of the other parts of the plant 
are very thin-walled and septate. There seemed to be no connection be- 
tween the two sorts. " No member of the Agaricini, so far as I have been 
able to ascertain, shows such a marked division of labor amongst its 
component hyph89 for purposes of support." Mr. Massee also refers to 
the well-known laticiferous vessels of Lactarius and Russula, which con- 
tain glycogen and other substances. He affirms that the cystidia of the 

» SitzuDg-berichte der Konigl. Akad. Wlssen. Wlen xclii (1886) pp. 912—23 ; flde Jour. 
•Roy. MIc. 80c April, 1887. 
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gill-bearing funei are simply the terminal cells of laticiferoua vessels, but 
can suggest no function for them unless the pouring out of their contents 
is for mmishing food to the developing spores, whieh, in many species,, 
are bathed with it during growth. 

The following notice from Prof. W. W. Bailev in a Providence (R. L> 
paper finds such an extensive application among botanists that we give it 
for their benefit His experiences have evidently been the common ones 
of the fraternity, but his spirited rejoinder is not so common r 

The writer esteems it a privilege, as he implied last summer, to answer 
any inquiries of a botanical nature which are within the range of hi» 
studjr. This always provided that the trusting public will thoughtfully 
remit the stamp or stamped envelope fOr the reply. 

The announcement before made has resulted in an extensive correspond- 
ence, profitable we hope on both sides; we mean profitable in the sense of 
knowledge given or received. A teacher's work, especially in science, does not 
stop with the lecture-room. He is, or should be, the servant of the people,, 
helpinff when he can, and owning up to ignorance when his knowledge fails 
him. It is from this diffidence only that we ever avoid an offered occupation. 

It will aid very much in the work of the writer — save him. Indeed from 
labor which it is sinful to thrust upon him — if people will only attend to the 
few following directions : 

I. Collect plants both in flower and fruit, if possible. If herbaceous, take 
root and all, or, if too large, representative portions of root, stem, leaves, etc. 
Bend the plant into a Z or N, if necessary. Pare down the roots if too thick. 

II. Do not snip off the tip end of a plant, even in flower, and send the clus- 
ter. Often a botanist can npme such a fragment, but it is unfair to ask him» 
Moreover, it imperils his soul. 

III. Tell by whom and where the plant was collected. A specimen un- 
localized is worth next to nothing. It deserves to go into the waste-basket 
with poems on spring. The old curator has an underground railway for run- 
ninff such trash into the ash-heap. 

IV. Don't think because a plant was collected at the tomb of Burns, or 
grew out of the rudder-hole of Noah's ark, that its botanical interest is at all 
enhanced. A good, well-collected plant from St. Helena is no better because it 
grew in the paUis of Longwood. Sentiment is wholly apart from our special 
work. We often indulge it, but always with aSpanbh rein. 

V. Send the plants well pressed. Do not wrap them up in a wad, as if 
they were to be fired from a cannon. 

VI. Trustingly believe that the writer, who here ofiers his service without 
price, is not so ferocious as his articles abcvve denote. 
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Vol. xir. no. 7.-B0TANIGAL Gazette -July, isst. 
A simple and inexpensive self-registering anxanometer. 

HERMON C. BUMPUS. 
(with plate VII.) 

Wishing to try a few experiments on the growth of plants, 
and not having the ordinary self-registering apparatus used 
by Pfefter, Baranetzky and others, I was led to improvise 
the instrument which is figured in plate VII. For a support 
for both apparatus and plant, I found a broad window-sill 
was quite free from any appreciable jar. 

The auxanometer proper (fig. 4) is very similar to that 
figured by Dr. Goodale, consisting of an horizontal arm sup- 
ported to the casing by the bracket r, and bearing two strips 
of tin, notched at m, where rests the axis of the spool, <?, over 
which the thread, /, is allowed to pass twice, being attached 
to the plant at r by means of a small needle thrust through 
the leaf, and kept taut by the light weight p'. 

The indicator, /, is easily made by joining two or three 
straws, as recommended by Prof. 6essey, which may be 
found at any apothecary's. The terminal portion may then 
be made into a style by carefully splitting back a sliver until 
it makes an angle of about 30° with its former position, and 
the tip, nicely sharpened, again bent abruptly at an angle of 
nearly 90°. This long arm, /, should be balanced by a mov- 
able weight at n. The axis, w/, should be rather long, that 
the arm may swing, if necessary, in several parallel planes. 

The registering surface (figs. 2 and 3) is a piece of flat 
glass which has been held over a burning rag previously sat- 
urated with turpentine. The smoked plate, rf, is held by a 
frame, r, which is free to move, in obedience to the weight 
w, in the same plane as the arm /, by means of the wheels 
^, Uy the axes of which are held by pieces of notched tin at 
by by bearings which have but little friction. 

By moving the axis at m the style may be gently placed 
against the smoked glass, and as the plant grows an arc will 
be drawn from top to bottom, or if the weight u is allowed to 
act a line will be drawn from right to left. The' motion in 
obedience to the weight may be made regularly intermittent, 
and as a result we shall have a zigzag line, the distance be- 
tween every two angles of which signifies a regular interval. 
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The interrupted movement may be brought about by hav- 
ing a strip, e, bearing at regular mtervals round wire nails, 
attached to the lower portion of the carriage. 

One of these nails is held for a certain time by the hook 
// (fig. 5), which is attached to the strip / (figs. 5, 2, i), 
which moves about the pivot g (fig. i). Finally, when h is 
elevated, //', which is attached to a similar and parallel rod 
and moves withy" about ^, catches the next succeeding nail, 
and holds it a regular period, before allowing it to reach h, 
A short horizontal line is thus drawn by the style at zu 
(fig. 2). 

The elevating and depressing of the escapement at k A' is 
brought about by attaching the works of one of the cheap 
nickel-plated clocks, which will run when held in any posi- 
tion, to a board, k (figs. 2 and 3). In place of the "long 
hand" there is attached a crank which will play through the 
slot i (fig. 5). As the post turns the crank toward XII 
o'clock // will be elevated, and at VI o'clock, thirty minutes 
later, // will be depressed to its greatest, one nail thus sliding 
by ever}' half hour. The escapement hooks may be easily 
cut out of two pieces cf tin. 

If the arm does not swing parallel with the smoked sur- 
face, change the screws at x (fig. 3). 

One recommendation the apparatus has is its inexpen- 
siveness, costing, with the clock, if one is his own carpenter, 
not more than three dollars. Another is the ease with which 
the records for several half hours may be compared, and the 
little labor necessary to prepare permanent records, by 
simply placing the glass on a piece of "blue print" paper 
and exposing to sunlight. 



A registering anxanometer. 

CHARLES R. BARNES. 
(WITH PLATE VIII.) 

In January last my class in physiology had occasion to 
study the rate of growth of seedlings under various condi- 
tions. I needed an instrument to keep a continuous record 
of their growth, and Germany was too far away to send for 
one. with the help of the students in the mechanic shop I 
arranged and constructed the instrument here described. It 
is comparatively simple and inexpensive, and requires no 
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work which can not be done by a turner and a machinist, at 
slight cost. 

/?, plate VIII, is a cylinder of pattern pine, twelve inches 
long and three in diameter ; centered in its ends are two 
pieces of brass rod about three-eighths of an inch in diameter, 
the lower and longer of which, //, is coned on its free end and 
carries about its middle a drum,/". This is a silk-spool bored 
out a little. The lower axle of the cylinder rests upon a piece 
of glass hollowed to receive its point, and the upper passes 
through a small plate of brass, z^ (tigs. A and /)), bored to 
tit it smoothly and screwed to a light frame of wood, ^ X 2. 
The upper or cross-piece is seen at D^ with ends dovetailed 
to fit the side pieces. This top piece can be lifted out so as 
to allow the removal of the cylinder. 

Around the drum,y, passes a cord, over the pulley, r, to 
the weight, ;//. The pulley is made of a section of a spool 
with a groove filed around it, revolving on a glass rod. By 
the fall of the weight, m^ the cylinder would rotate continu- 
ously were it not for twelve equidistant pins, o o^ which en- 
gage with the armature, f^ of an electro-magnet, e. The 
pins are wire-nails, driven in and cut off, and in a second 
instrument were placed radially around the lower end of the 
cylinder so as to use a straight armature. 

The electro-magnet is one of the simplest form and can 
be had of dealers in electrical apparatus. I first adapted a 
relay instrument to this use, but afterwards wound a magnet 
with number twenty-four silk-covered wire and made it a 
permanent part of the apparatus. The magnet is connected, 
as shown in the figure, with a battery, W^ through the clock, 
J^, so arranged by tying the striking wheel as to strike but 
once each hour. One wire from the battery (the LeClanch^ 
cell used for door-bells) is soldered to the hammer arm, v. 
Its continuation is soldered to a piece of watch-spring, rf, so 
fixed that the hammer, v^ as it draws back to strike will come 
in contact with it. 

The tripod lamp-stand, g^ carries an arm, u^ shaped like 
a tuning-fork, between whose arms the wheel, a b^ (seen in 
section at B)^ revolves on a wire axle pointed to fit into holes 
in the arms. This axle can be taken from the works of an 
old clock. The wheel B is of wood and can be made by the 
turner who makes the cylinder. It is double, having a large 
part, ^, and small part, a. This wheel must be so balanced 
that it will stop at any point indifferently. If not turned ac- 
curately counterpoises of flat bits of metal can be attached 
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on the light side by gummed paper. From the weight, v, the 
thread c passes over b^ in the groove cut for it, and carries t^ 
the recording needle. This, as shown in E^ is a common 
needle heated and bent, and inserted in a block of lead which 
is grooved for the supporting threads. The point of the 
needle should be blunted, and the sides filed flat to prevent 
turning. Of course / and y must balance each other. 

From the plant ;/ around whose tip it is looped, the thread 
k takes a complete turn around a and is just kept taut by the 
weight s. 

The apparatus, spread out in the plate, can be compactly 
arranged on a base-board 14 X 18 inches, which is supported 
by four leveling screws, / /. These are ordinary long wood 
screws with the points rounded. If desired a strip of metal 
can be soldered in the slits, so that they can be turned with 
the fingers. 

When ready to operate, the cylinder R must be smoothly 
covered with a sheet of glazed paper, the edges gummed and 
overlapping in such direction as not to catch the needle point. 
Smoke the paper evenly over a turpentine flame. Camphor 
smoke adheres too firmly. Having arranged the threads c 
and ^, twist c so as to make the point of the needle bear 
against the smoked paper. The growth of the plant ;/ will, 
as the slack of k is taken up by the weight of 5, cause the 
wheel to revolve and will raise / as many times as far as the 
plant grows, as the diameter of b divided by the diameter 
of tf. While R remains still, the lifting of/ will make a ver- 
tical mark. But at each hour the hammer of the clock 
touching d makes e a magnet, which draws up the arma- 
ture, py releasing the pin and allowing the cylinder to re- 
volve. The armature is released the next instant and returns 
in time to stop the next pin. By this partial revolution the 
needle makes a horizontal line. The record of a sunflower 
from 3 p. M. to near 1 1 is shown in S. 

When the needle has risen to the top of the cylinder the 
paper may be slit along the line of union, removed and im- 
mersed in a solution of white shellac in alcohol. When dry 
the soot can not be rubbed ofl' and the record may be studied 
and compared with others. 

The total cost of the apparatus, including the clock, will 
be from if ro to $15, according to the amount of work put upon 
it. The results are entirely satisfactory. 
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^pii'ogyra nuder shock. 

STANLEY COULTER. 

At the December meeting of the Indiana Academy of 
Science I presented a paper showing a peculiar action oi tho 
young chlorophyll band of Sfirogyra quinina Kutz. under 
shock, which indicated its extreme sensitiveness and very 
considerable tension. The question arose as to whether this 
action was constant, or merely the result of peculiar condi- 
tions. If the latter, what were those conditions? 

The observations upon which the conclusions of the paper 
were based were briefly as follows: 

Certain vigorous vegetative filaments, being cut with a 
scalpel for the purpose of reducing their length, showed that 
the chlorophyll band was broken up in the cells adjacent to 
the cut. This breaking up seemed to have followed a some- 
what definite plan. In the cells immediately adjoining the 
cut the band was broken into twice as manv parts as there 
were turns of the band, and these parrs were coiled closely 
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about a darker colored center, which appeared in no wise 
different from the nodules. As the distance from the lacera- 
tion increased the closeness of the coil diminished, but the 
number of parts was still double the number of turns in the 
cell. Still further from the cut, instead of the simple coil, 
the band on either side of the '* darker spot'' broke awa}" 
from its surroundings, and showed a marked tendency to 
coil about this •* dark spot*' as a center. In cells still further 
removed from the wound, w^hile the band was not completely 
broken up, it never failed to show a strong tendency on the 
part of certain regions of the band to gather about certain 
definite centers, and these centers were always twice the 
number of turns in the cell. However sharp the instrument, 
however deft the stroke, the chlorophyll band never failed to 
respond to the laceration through from eight to ten cells in 
both directions. The only peculiarities observed in the spec- 
imens examined were : 

1. The band rarely, if ever, filled the entire cell length. 

2. The edges of the band were entire — not " wrinkled 
and crenulated.'' 
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3. The band was almost entirely destitute of nodules. 

4. The specimens were collected in November and De- 
cember. 

The fact of the parts of the band coiling, or showing a 







tendency to coil, about certain points suggested the possibil- 
ity of these points being ''centers of growth. '^^ Although 
having very much the appearance of nodules, a careful ex- 
amination seems to prove them nothing more than closely 
compacted, well defined masses of chlorophyll bodies. The 
immediate response to laceration, and the comparatively 
large number of cells through which the action took place^ 
led to the conclusion that the band was extremely sensitive, 
while the coiling of its parts gave evidence of a very consid- 
erable degree of tension. Pressure, or other forms of me- 
chanical violence than cutting, disintegrated the band com- 
pletely, and never gave the results indicated above. 

Figs. I, 2 and 3 will, perhaps, illustrate the results more 
clearly than the description. The figures are drawn simply 
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to illustrate the appearances, and are not drawn to any scale. 

In Fig. 1 is shown the only case in which, in a series of 
some hundreds of slides, the nucleus was seen after the band 
was broken up. 

Fig. 2 gives a case in which there were four turns of the 
band to the cell, and also shows a peculiar condition in cells 
3 and 4, in which the protoplasm is gathered about the coils 
as indicated by the lighter shadings and seems to bind them 
together. 

iCf. Sachs, 2d Eng. ed., p. 48. 
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Fig. 3 shows a series of ten cells immediately adjoining 
the cut, and illustrates fairiy well all the points indicated 
above. In all the figures the cut is at the left, and the 
darker shading represents the apparent centers. 

A series of experiments made in January and February 
verified the results upon which the paper was based. The 
effect of other shocks was then tried, with the following re- 
sults : 

Filaments plunged into boiling water showed a large dis- 
tension of the cell, accompanied by disintegration and diffu- 
sion of the band ; a result presumably caused by the expan- 
sion of the cell contents by the heat, although possibly the 
water may have penetrated the cell walls. 

Filaments were then frozen in water by an improvised 
ice-cream freezer, and were kept packed in ice for twenty- 
four hours. No change was shown, if we except the evident 
checking of all vegetative processes. It is possible that a 
greater degree of cold might have produced different results. 

Filaments were also subjected to an electric shock ; but 
in every case, even with the feeblest current I was able to 
secure, the result was the utter destruction of the filament. 

Filaments were then subjected to the action of various 
dilute acids. In all these cases the entire protoplasmic con- 
tents of the cell were contracted, involving, of course, the 
band. Brine gave similar results. In none of the cases was 
there even an approach to the forms shown above except in 
the case of brine, which, when very strong, would sometimes 
#nvo rr»rin« rpsemblinjr those shown in cells 7, 8 and 9 of Pig. 
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3. [See Fig. 4, which shows general action of acids and 
brine.] 

At the close of these experiments the cause of this action 
was still problematical. In March, however, the pond from 
which all my Spirogyra had been collected failed to honor 
my demands. Zygnema had taken its place completely, and 
I was at a loss for further material. Some unused portions 
of previous collections had been thrown into a tub, and in 
this tub was found a new supply. These filaments, though 
evidently Spirogyra quinina, surprised me by failing to re- 
S'^ond to laceration as readily and uniformly as I could wish. 
The band was more wrinkled, abounded in nodules, and 
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uniformly stretched from end to end of the cell. Thinking 
I had not secured growing tips, I cultivated a small lot in a 
jar ; but even then, while the results were occasionally satis- 
factory, they were far from constant, and were secured only 
after a laceration that would have completely disintegrated 
the band in my first experiments. Material collected from 
other places also failed to produce the results expected. 
This pointed to some special local condition as the cause of 
the peculiar action of the band. Investigation showed the 
following facts : 

The pond was formed by the waste water of a blast fur- 
nace. Its water was always warm. Its sandy bottom was 
warmer than the water. In the coldest w^eather it never 
froze. (This last fact is given upon the authority of employes 
of the furnace.) Thermometric tests showed that when the 
temperature of the air w^as from 16^ to 20° F. that of the 
water of the pond was from 68^ to 76° F., while that of the 
bottom was from four to seven degrees higher still. The 




fact that there was no time during the winter in which I was 
not able to collect Spirogyra or allied forms, and the collec- 
tion of Zannichellia palustris, var. pedunculata, in full fruit 
in March [ante, p. 109], lead me to a ready belief of the 
statement that it never freezes. 

This comparatively high and even temperature seemed, 
then, to be the lacking condition in the environment of the 
filaments grown in the tub. After numerous trials, I suc- 
ceeded, by the use of a series of water baths, in securing a 
temperature of from 70° to 90° F. which was reasonably con- 
stant. I then cultivated some of my *' unresponsive'' Spiro- 
gyra w^ith this added condition. It grew with astonishing 
rapidity. Examining the filaments thus grown, I found the 
exact conditions noted in those collected from the blast fur- 
nace pond, and a repetition of the experiments produced the 
same results. 

The sensitiveness and tension of the young chlorophyll 
band noted in the paper read before the Academy may there- 
fore, I think, be safely attributed to the influence of a com- 
paratively high and constant temperature. The uniform re- 
sults obtained in numerous repetitions of these experiments 
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lead me to the conclusion that this peculiar action will always 
be found under the above conditions. 

A further fact observed during these studies mav here be 
noted, though not connected with the main point oi this arti- 
cle. In many cases one or more cells in a filament may be 
found with two bands, while the cells on either side have 
only a single band (Fig. 5). The frequency of occurrence 
of this condition would seem to indicate that the *' number 
of bands'' in a cell is an unreliable specific character. 



Notes on Umbelliferse of E. United States. VI. 

JOHN M. COULTER AND J. N. RO'^E. 
(WITH PLATE IX.) 

PIMPINELLA Linn. — Fruit oblong to ovate, flattened 
laterally: carpel with 5 equal slender primary ribs (some- 
times almost obsolete) : oil-ducts 2-6 in the intervals, 4-8 on 
the commissural side : seed-section somewhat dorsally flat- 
tened, the face from slightly convex to more or less concave : 
stylopodium cushion-like or conical (figs. 69-74). — Glabrous 
perennials, with ternately or pinnately compound leaves, in- 
volucre and involucels scanty or none, and white or yellow 
flowers.' 

I. p. integerrlma Benth. & Hook. Gen. PI. i. 894. Glau- 
cous, 1-3 feet high, branching: leaves 2 to 3-ternately com- 
pound ; leaflets lanceolate to ovate, entire : flowers yellow : 
fruit broadly oblong, 2 lines long ; oil-ducts mostly 3 in the 
intervals, 4 on the commissural side : seed-face almost flat : 

1 Our two western species are : 

P. iiplodora Gray, of the Pacific slope, from Northern California and N«vadn lo Oregon, 
of which no good fruit has been collected, and the very di.stlnct new species from South- 
ern CallforniH. 

P. ParlHhil Smooth, erect. 1-2 ft. high, from n deep-seated fleshy root: radical and 
lower cauline leaves lernate, on petioles 2-4 in. long; leaflets linear-lanceolate, entire, 
1-3 in. lonn. upper leaflet more or leJ*^s distant: upper cauline leaves gradnnlly reduced to 
bracts: peduncles 2-^ in. long: rays .s-10. plabrous: involucre of one <»r iwo bracts, or 
wanting: involucels of 2-6 linear bmetlets: flf)wers white or pinkish : calyx-teelh promi- 
nent : fruit ov.ite to oblong. l'o-2 lines long ; carpel with 5 slightly pri)mli)*ent equal ribs ; 
oll-duct*j 2-1 in the Intervals, b on the commissural nide: seed-face more or le>s roncave : 
purple styles recurved in fruit, with conical stylopodia (fign. 73. 71).— Dam]) meadows, 
Bear Valley. Sun Bernardino Mt-s., r,ilifornia. Auu:ust. issi. .s*. B. d' W. F. PnriAh. This is 
9S7 Parish in part, and was fleteeted Iti Mr. Murtindjile's collection. The original speci- 
mens under this number were collooted in the Sm Jacinto Mts., in June* iss], nnd were 
distributed n«« Carum Oairdiwri iJenth. it Hoolc.. but arc probably C. Knioffpii (Jray. In 
li>82 spechuens were collected in Bear Valley. Fan Bernardino Mta.. and rVferied to the 
same number, nnd sf) distributed. All of this latter collection Is the very distinct new 
ppecies de-cribed above. Mr. Parish writes that the species is very abundnnt in Bear 
Valley, but is quite Inaccessible, and that his specimens of It have mostly been di>trlbu- 
ted among European herbaria. 
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stylopocjium small or wanting (figs. 69, 70). Zizia inte^crrimw 
DC. — Rocky hillsides throughout our range. Fl. May. 

2. P. 8axift*aga L. var. m^Jor Koch. Leaves simply pin- 
nate, with sharply-toothed leaflets : fruit oblong, about a line 
long, ribs sometimes almost obsolete ; oil-ducts 2-3 in the 
intervals, 4 on the commissural side : seed-face somewhat 
convex ; stylopodium cushion-like (figs. 7 J ,72). — Along rock}^ 
shores of the Delaware river and roadsides near Easton,. 
Pennsylvania, Thos. C. Porter, Fl. July to September. 
This European species has been ^ollecteS by Prof. Porter 
since 1877, and is reported by him as well established. 

EULOPHUS Nutt.2— Fruit ovate, flattened laterally : car^ 
pel with five equal slender primary ribs (sometimes very in- 
distinct) : oil-ducts large, almost contiguous, mostly 3 in the 
intervals, 4 on the commissural side : seed-section dorsally 
flattened, with concave face: stylopodium thick conical (rigs.. 
75, 76). Glabrous perennial from fleshy fascicled roots, withi 
ternately or pinnately compound leaves, involucre and invol- 
ucels scanty or none, and white flowers. 

I. E. AmerlcaiinsNutt. DC.Mem.Umbel.69, t. 2. Branch- 
ing, 3 to 5 feet high : radical and lower cauline leaves- 
large, i-2-pinnately compound, with leaflets cut into short 
narrow segments ; upper cauline leaves ternate, with long 
linear entire segments: calyx-teeth prominent: fruit 2-3. 
lines long (figs. 75, 76). — Ohio to Illinois and Arkansas. 

The dose relationship between Pimpinella and Eulophus- 
(as here defined) is very evident. The character of deeply 
sulcate seed apparently fails in E. Americanus, as testified by 
a very large collection of well-matured fruit from Mr. Bebb's 
herbarium, which apparently has also supplied many other 
herbaria. The fruit from the Harvard Herbarium is not per- 
fectly mature, and hence the concave face in a few cases 
seems slightly sulcate, but the ordinary section of the mature 
seed is as shown in figure 76, with concave face much as in 
certain species of Pimpinella. In the western species there 
is a remiirkably deep sulcation, but E. Americanus seems to- 
be most unnaturally allied with them, not only in fruit char- 
acters, but in vegetative characters as well. How it is to be 
separated in qeneric characters from Pimpinella is what we 
have been unable to discover, but for the present we have 
retained the old name. 

«Thi» ifenorlc description Is based on E. Americanns. as the western species (E. peuce- 
danoides nnd K. Texanusi dKTer in cerialu Important chanicifre. 
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BUPLEURUM Linn.— Fruit oblong, flattened laterally: 
carpel with 5 equal very slender primary ribs: oil-ducts 
present or (in ours) wanting: seed-section dorsally flattened, 
with face broadly sulcate: stylopodium flat (figs. 77,78). 
Plant with simple entire ovate perfoliate leaves, no involucre, 
involucels of 5 ovate leaflets, and yellow flowers. 

I. B. rotnndifolinm L*^. — Introduced from Europe into fields 
and cultivated ground, New York to North Carolina and 
Tennessee. 

CH^ROPHYLLUM Linn.— Fruit narrowly oblong to 
linear, notched at base, flattened laterally, with short beak 
or none : carpel with 5 equal primary ribs, each of which is 
subtended by a large group of strengthening cells usually oc- 
cupying the whole thickness of the thick pericarp: oil-ducts 
small, mostly single in the intervals, two on the commissural 
side : seed with more or less deeply sulcate face : styles short 
(figs. 79-84). — Annuals in moist ground, with ternately de- 
compound leaves, lobed or toothed leaflets, usually no invo- 
lucre, many-leaved involucels, and white flowers. 

I. C. procambens Crantz, Umbel. 77. More or less hairy : 
stems slender, spreading, 6 to 18 inches high : fruit (in the 
type) narrowly oblong, glabrous, contracted but not tapering^ 
at the summit ; intervals broader than the ribs : seed-face 
deeply sulcate (figs. 79, 80). — New Jersey to Iowa and south- 
ward to North Carolina and Mississippi. We consider this- 
polymorphous species to include all our forms of Chserophyl- 
lum. The only characters that can be used to separate them 
specifically must be drawn from the beaking of the fruit, the 
size of the ribs, and the depth of the sulcus in the seed-face. 
Isolated specimens can be selected which seem distinct 
enough in these particulars, but a study of a great number 
of specimens from all regions shows an inextricable running 
together, and it seems impossible to draw specific lines. 
Characters that have been used to define species are found 
displayed on the same plant. Owing to intergrading forms 
even varieties, can not in all cases be distinctly set apart, but 
the following extreme forms m:iy, in most cases, be distin- 
guished from the specific type bv means of mature fruit : 

Var. Shortll Torr. & Gray, Fl. i. 637, has more broadly 
oblong to ovate fruit, not at all contracted at the summit (fig. 
81 ; section as in fig. 80). — Kentuckv to Louisiana. 

* B. protractum Link, which differs from B. rotundifollum chiefly in its tuberculate 
fruit, has been coU'^cted on ballast ground by Mr. Martindale. 
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Var. Tdlnturlerl has fruit tapering at the summit or beaked, 
ribs verj' prominent and much broader than the intervals, 
and seed-face with a shallower sulcus (figs. 82, 83). C 
Jainturieri Hook. — From Florida to Texas. 

Var. dasycarpum differs from the preceding variety in hav- 
ing pubescent fruit, with ribs prominent but narrower than 
the intervals (fig. 84; surface outline as in fig. 82). C 
Tainturieri \2iX , dasycarfum Hook. — Texas. This is Hall's 
260, ** pubescent form," and Lindheimer's 616. 

ANTHRISCUS Hoffm.^— Fruit linear, notched at base, 
flattened laterally, long beaked (in ours) : carpel without 
ribs, but beak ribbed : thin pericarp with no strengthening 
cells nor oil-ducts : seed with sulcate face (figs. 85, 86). — Re- 
sembling Chserophyllum in vegetative characters. 

I. A. Cerefollum Hoffm. — Mature fruit smooth and shin- 
ing. Cheer ophylhtm sativmn L. — Naturalized in Eastern 
Pennsylvania, 7>4^5. C, Porter. 

Explanation of Plate IX. — Fig. 69, fruit of Pimpinella iotegerrima ; fig. 

70, section of carpel of 8H me; fig. 71, fruit of P. Saxifraga, var. major; fig. 
72, section of carpel of 8.1 me; fig. 73, fruit of P. Parishii ; fig. 74, section of 
car|)el of Rame; fig. 75, fruit of Kulophus Americanus; fig. 7B, section of carpel 
oi same; fig. 77, fruit of Bupleurum rotund i folium ; fig. 78, section of carpel 
of same; fig. 79, fruit of Chserophyllum ppocumbens; fis:. 80, section of carpel 
of same; fig. 81, fruit of C. procumbens, var. Shortii ; fig. 82. fruit of C. pro- 
cumbens var. Tainturieri; fig. 83, section of oarpel of same; fig, 84, section of 
carpel of C. procumbens var. dasjcarpum ; fig 80, fruit of Anthris'Us Cerefo- 
lium ; fig. 86, section of carpel of same. Figs. 7.'>, 79, 81, 82 are X 4 ; figs 69, 

71, 73, 77 are X 7; fig. 76 is X 20; figs. 70, 72, 74, 76, 78, 80, 83, 84 are X 36. 



BRIEFER ARTICLES. 

Fasciatiflu In Sophora secnndlflora (with plate X.)— Dr. A. Scblott- 
man, of Round Top, Tex., several years apo, sent me specimens of a 
curious form of fasciation in Sophora secundiflora Lag. (S. speciosa 
Benth.) It is an evergreen shrub or small tree indigenous to Texas. 
The specimens alluded to are from a tree which Dr. S. has in his garden, 
and which annually produces peculiar deformity of the flowering 
branches or racemes. 

The extremity of the twig-, or racames, become flattened and en- 
larged, gradually expanding and dividing toward the apex— sometimes in 
a few, often into a large nutnber of segments —the surface studded with 
small scales and mostly dormant buds Sometimes, however, these buds 

* .1. sylvestrU Hoflfm. has been collected by Mr. Martindale on ballast ground. 
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develop into more or less perfect flowers. I send you a figure which 
illustrates the appearance of one of these peculiar forms The shrub 
flowers very early in the spring, and ripens a short, thick pod, contain- 
ing from one to three large red seeds, called Indian beans, which are said 
to bo poisonous to children, who sometimes eat them. 

Mr. J. H. McArthur writes : " Our Angora goats browse freely on the 
shrub, and frequently swallow the beans without ill effects, but that may 
be owing to these being too hard for their teeth to crack, as they are 
found about the pens, having passed through them unbroken."— Geokge 
Vasey. 

Thalietram pnrparaseens. Tar. cerifernm, in North Carolina.— 
Though this species of Thalictrum is not mentioned in Chapman's Flora 
as occurring in the Southern United States, nor in Curtis' " Catalogue of 
the Indigenous and Naturalized Plants of the State of North Carolina," 
yet I have found several plants of the variety ceriferum growing luxuri- 
antly on rocks at Flat Rock, Henderson county It grows to the height 
of five feet and agrees in all respects with the description given on page 
39, Gray's Manual, the fruit and leaves being covered with "waxy 
atoms " and " exhaling a peculiar odor ; " it was in full flower May 24th. — 
E. R. Memminger, Flat EocJc, N. C, 

Dry weather foliage of the Compass plant«~Thi8 immediate section 
of country has been subjected to a prolonged and severe drouth. There 
has been not far from one inch of rainfall since the last snow-storm of 
early March. In addition to this we had a very dry summer and autumn 
last year, so that the rainfall has been unusually light for a whole year. 
Nearly all wells that never fail in ordinary seasons are now dry, and the 
college campus exhibits the strange appearance of a brown and appar- 
ently lifeless turf studded with dwarfed red clover plants which are in 
feeble bloom. The leaves upon trees and shrubs are fewer than usual 
and much reduced in size. 

There are a few kinds of plants that seem to flourish under the 
peculiar arid conditions which now obtain ; but even these are somewhat 
changed in their general appearance. The foliage of the compass plant 
{Silphium lacinicUum L.) is particularly noticeable at this time. The 
leaves of this composite have a strikingly refreshing glossy green which is 
in sharp contrast with the surrounding dwarfed and dried herbage. But 
when the foliage is compared with that of its own species, in former 
years, a great change is seen. There may not be very much difTerence 
in the relative size of the leaves of this year with those of last season, 
but they are more numerous, and each leaf exposes far less surface to 
the hot, drying sun. In short, the average leaf of this Silphium is reduced 
to the midrib, with a thin web of green tissue upon each side, and its 
many lateral veins and their sub-veins bearing narrow ribbons of pulpy 
tissue. In other words, the foliage, true to the specific name, is very 
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thoroughly slashed or 1 icLniated. A protracted search was rewarded by 
finding onlv two leaves which exhibited the broad and comparatively 
«iinple blade so frequently met with in ordinary seasons. There are 
«ome plants which grow in a grass field near a walk frequently passed 
over by the writer, and these have been watched for the last two years. 
These sjinie plants have now pronounced twice pinnately parted leaves 
whi(»h last ye^r and in 18S5 produced t»everal radical leaves, with broad 
«urf ices interspersed with the "holes" or vacant places in the laminae so 
familiar to every botanist in the west. 

There is aUo a difference in the position whi<'h these nmch lacininted 
leaves asunie. They are numerous; without the rigidity of normal 
leaves, juid assume a curved or drooping attitude. More than this, they 
<jurve otitward and downward about equally from all c«ides of the centre 
of the plant. In other words, in the present condition of the plant there 
is very little indication of polarity, and the weary traveler over the dry 
And scorching prairie would now find a better guulance by noting the 
positioiiH of the unclouded sun xh-.m to try to gain his " reckoning" by 
relying upon the compass i)l int.—BYuox D. Halsted, Botanical Labora- 
tijTii, Allies^ la. 

Course of stndj ia Fungi.— After several years of changing and ex- 
perimenting, the course in the study of fungi at the University of Michi- 
gan h IS taken its present sh ipe, which is substantially as follows : 

The class, having already studied botany for a year or more, are 
familiar with the leading facts of vegetable histology, and have made a 
<5areful study of one or more typical representatives of the great classes 
of plants, both cryptogam ic and phanerogamic, and have also done 
enough work in systematic botany to be able to identify species readily. 
Moreover, as the course can not be elected until after one or two years 
have been spent at the university, those who pursue it have already ac- 
quired some knowledge of French and German, and are expected to read 
in both those languages selections from the most important modern 
literature of the subject. 

The first thing aimed at is to secure a reasonable degree of familiarity 
with the group as a whole. Notes are given on the Peronosporese, 
Uredinese, Ustilaginese, etc., and specimens examined in a cursory way, 
so that their general appearance, the hosts on which they occur, and such 
other general facts as are most essential to be known at the outset, are 
easily acquired In connection with this class work, about ten hours a 
week are spent in the laboratory in identification of species. Sets of ten 
species each, put up in envelopes, are handed to a student, and at the end 
of a week or two he reports upon them. The envelopes are marked on 
the back like this : No. 1. On Capsella Bursa-pastoris, Ann Arbor, May 
21, 18S7. No. 2. 0:1 leaves of cultivated peach, Ann Arbor, June 8, 1886, 
etc. 
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The student makes a microscopical examination of the specimens, 
•^vTite8 out notes and makes sketches, and by the aid of monographs, Ellis' 
^ets of fungi, and such other help »kj he can get, determines the species. 
The class this semester h ive already indentified about sixty or seventy spe- 
^•ies, and as these are selected ho as to embrace representatives from the 
leaiiiig groups, considf»r.iblc knowledjre of the subject is gained even in a 
^ tw weeks* time. Each student in meantime required to prepare an 
•«':<say on a given subject, which is read and criticized before the close of 
I he semester. One of these subjects given this spring reads: The Ure- 
<line8e, their life-history, with special reference, to the question of 
heteroBcism, together with an enumeration of the parasitic species that 
4ire of economical interest. In prep^iration for this, the student, to 
whom it was assigned, read Isri^ely and intelligently from de Bnry, 
^chruter, Farlow, Hartig, Ward and other authorities. 

By the time the work thus outlined hsw been acconplished the spring 
has advanced far enotiirh to enable us to make collections, and an excur- 
=Hion is made every week, resultim; in the Ct)llection, each time, of from 
one to six or eight, species of parasitic fungi. We are gathering no 
•others at present. Yesterday afternoon we gathered Synchvtrium Ane- 
mones, Peronospora pygmeea, Pnorinia fusca, uEcidium podophyllatum 
and Peronospora Ficariie, and examined hosts for others that the class 
41 re to keep on the lookout for. The specimens obtained in this way^re 
•C;irried to the laboratory, identified and labeled. 

In addition to this, each one in the cl^ss is doing a special piece of 
independent work One is working out the histology of the common 
-cedar apple, and another is comparing the normal peach leaf with that 
•<li8torted by the Ascomyces deformans. They will spend the rest of the 
semester on this special work and on the collection and identification of 
the species gathered in our weekly trips. 

There are only two students in this class. The whole number of stu- 
•dents pursuing botany at the university this semester is about two hun- 
dred, but the course described above is carefully hedged about with re- 
•quirement8,8o that none get into it who are not capable of doing thorough 
work and a good deal of it — Volkey M. Spalding. 



EDITORIAL. 

In the July number of R/pular Science Monthly Dr. Farlow has a 
paper entitled " The Task of American Botanists." It is to be expected 
that such a subject and such an author would supply something both 
iiiterosting and valuable. It touches upon a point of vital interest with 
s'-ores of willing workers who are anxiously seeking an answer to the 
question, " What is there for me to do ?" Of course, the question is diffi- 
cult to answer, but never hopelesp. The chief difficulty lies in the re- 
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strictions the young botanist has thrown about the answer. He must 
have something apparently difficult, far-reaching, exhaustive— a great 
subject in which he is to become an authority. Such answers are impos- 
sible, and young botanists searching for some life work must understand 
that they are trying to begin at the possible end of their life-work rather 
than at its beginning. Beginnings are always small and the subjects 
simple, and the botanist can not expect to begin a great work offhand; 
he must grow into it. The law of development in the ability of the 
worker and slow accretions in the range of his subjects may eventually 
work out to an authority and a great subject. The thing to do is the 
thing that can be done ; and it is not only folly, but a waste of time, to- 
sigh over lack of opportunity for great work. Dr. Farlow concludes that 
advanced systematic work must be done by experts having access to large 
collections and libraries ; that physiological work of high grade can only 
be done at a few well-equipped laboratories ; but that histology and the 
study of life-histories furnish subjects for every worker, whatever hi& 
locality or equipment. It must be understood that we are speaking of 
advanced and critical work ; for every one interested in botany can fur- 
nish valuable assistance in systematic work in the way of collections and 
field notes. Another difficulty may be mentioned, and that is the unself- 
ishness of good work. Patient, laborious work over details, which is the 
foundation upon which our science must rest, does not bring the public 
acknowledgment, the fame, which some superficial work may. A fairly 
good compiler may step at once into a certain kind of prominence, while 
a far superior botanist may work all his life in comparative obscurity. It 
needs a philosophic spirit to work patiently under such conditions. But 
no botanist has ever begun with the simple problems at his hand, and 
thoroughly mastered them, who was not led into a wider field, and soon 
found waiting for him more work than he could ever hope to do. 

Botanists are to take it for granted that they will be well enter- 
tained at New York next August. Apart from the single fact that the 
Torrey Club is to be responsible nothing has been published; but this 
perhaps, is enough. The main thing is for the botanists to get together^ 
and their meeting can not help being pleasant and helpful. Heretofore 
it has been difficult to get time enough at convenient hours for the meet- 
ings of the club ; for the informality breeds a desire to speak, and the 
meetings have always been too short. With such a wealth of attractive 
places for collecting near at hand as New York affords, there will be ;i 
great temptation to overdo the excursion business. As we take it, the 
iiverage botanist does not care to do much collecting upon such an occa- 
sion. He can do that at any time, in person or by exchange. What he 
chiefly wants is to have a sociable time with his fellows, and Tor this an 
excursion is a good excuse. The Torrey Club, with wise foresight in this 
particular, has arranged to distribute prepared specimens to those desir 
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ing them ; so that, while it takes away the ostensible object of the excur- 
sion, it leaves more time for the real one. It is to be hoped that this will 
be one of the largest and most memorable meetings of botanists we ever 
have had, and that the result of tlieir meeting will be an additional stim- 
ulus to botanical work in all departments. 



OPEN LETTERS. 



Australian alpine plants. 

In reading the " Notes and News " of the last number of the Botanical 
Gazette I was led to recall a paper published in the Proceedings of the 
Linnean Society of New South Wales, August 23, 1886, by J. Stirling. It 
consists chiefly in a review and a farther account of evidences of glaciation 
shown in the higher mountains of the Australian Alps (S. £. Australia.) 
The culmination of the ice-clad j>eriod is supposed to have taken place 
in later Pliocene or Pleistocene times. He refers to the close relation- 
ship whieh the flora of those mountains presents to that of Tasmania, and 
that " many species found there (in the Australian Alps), between 2,000 
and 5,000 feet, have a wide range, recent researches in tlie flora of Mor- 
occo, in Africa, and on that of Rurum Valley, Afghanistan, having dis- 
closed the presence of numerous species of plants common to the Aus- 
tralian Alps." He then refers to Hooker's remark in his Australian 
Flora that a cooled atmosphere in intertropical regions corresponding to 
the glacial epochs of the temperate zones might account for the presence 
of European and arctic species in antarctic and south temperate zones. 
It seems to me the character of the mountain flora also would find its ex- 
planation here. Aug. F. Foerste. 

GranviUej Ohio. 

White and yellow poplars. 

While collecting specimens of our so-called poplars (Liriodendron 
Tulipifera) this spring I called the attention of an intelligent and ob- 
servant farmer ot Lincoln County (Geo. P. Bright) to the following ex- 
tract from the June ('86) number of Drugs and Medicines of North 
America: 

" Varieties. — That there are two forms of the tree, distinguished by the 
amount of heart wood, was early noticed by lumbermen, and that they are 
distinct can not, we think, be refuted. Marshall mentions them as early as 
1785. Michaux distinguishes two forms with acute and obtuse leaves, which 
he distinguished as var. acutiloba and var. obtusiloba; and Rafinesque states 
that the acute-lobed form produces the white wood and the obtuse-lohed the yel- 
low wood. Late botanical writers, however, take no cognizance of these forms; 
and, while we are convinced that there are certainly two distinct trees, as far 
as the color of the lumber is concerned, we have not been able to determine 
that they have different sha|ied leaves. From an observing farmer (Mr. 
Thomas iiouse, Crittenden, Ky.), who claims to know the two trees apart by 
the appearance of the bark, we learn the following: ' The yellow poplar grows 
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aloDff BtreamB and Beems to Belect a damper location than the white, and the 
trunk is almost entirely yellow or heart wood, there being but a couple of 
inches of sap wood on the outside. It is very easy to split, makes good rails, 
and the lumber lasts a long time. The white poplar grows on hilly woods 
and dry locations, and the trunk is mostly white or sap wood. It is very diffi- 
cult to split, and decays in a few years, so it has but little value as a timber.' 
He states that the young trees can not be distinguished, to his knowledge, by 
the bark, but that the yellow poplar bark of old trees is in long, horizontal 
ridges, while the white i>oplar bark is short and choppy." 

Mr. Bright has had a large amount of timber cut off his place, and has 
handled a large amount of "poplar" lumber. He tells me that he is 
satisfied that the " white " and ** yellow " trees are not different varieties, 
but diflerent conditions of the same variety at different ages. On a high 
ridge, quite drv, on his place, he has a poplar wood which he has been 
cutting out; all of the old trees are yellow, the young are white. In a 
creek bottom near by, which is occasionally floKxled, there is an abun- 
dant growth of young white trees. He can not tell the color of the wood 
from the bark. He mentions a tree in front of his house which his 
father remembers, some forty years ago, ae a white poplar tree. Some 
two years ago the tree was spilt open by lightning, and the wood— ex- 
cepting two inches of sap wood — was yellow. It had changed yellow 
as it grew older. Even in the young trees the heart wood is yellow. I 
have not been able to tind any difference in the appearance of the bloom 
or leaf. Mr. Bright's idea seems to be a very reasonable one, and is 
founded on observed facts. H. A. Evans. 

Lancaster, Ky. 



Oxalis. 



Mr. Thomson's note on autumnal blooming of Oxalis violacea relates to 
a well-known peculiarity of the plant. In the American Naturalid for 
January, 1882, 1 called attention to the constant abs<;nce of the mid-styled 
form from this, which should be a trimorphic species. Aside from a 
figure in Payer's Organogenic, and a record of one doubtful specimen in 
Hildebrand's paper on "Heterogone species of Oxalis," there is no 
evidence that this form has ever been observed. I shall be greatly 
obliged for specimens from any part of the country showing this form of 
flower — with the pistil intermediate in length between tlie two sets- of 
stamens. 

In going over a very full line of specimens, last winter, I discovered 
that our flora includes two species of the violacea group that have not 
been previously distinguished, viz.: O. Intifolia, var. and O. divergens, 
both of which are Mexican species which Iiave extended into our terri- 
tory. It may be of interest to add that Dr. E. Palmer's Mexican collec- 
tion of last year includes the rare 0. Hernaiidezii, a plant related to our 
0. decaphylla, but distinguished by its narrow, entire, hairy leaves. 

The most interesting result of this examination, however, is the dis- 
covery that we have two trimorphic vcllow flowered species of the 
corniculata group. One of these is the 0. recurva of Elliott, a perennial 
with creeping rhizomes, dark-bordered leaflet:*, and large flowers (as 
compared with O. corniculata or its variety Htricta), which occurs from 
North Carolina to Pennsylvania and Ohio. The other, an Oregon species, 
which has been confounded with forms of corniculata, I have called 0. 
Suksdorfii, in a paper presented to the Boston Society of Natural His- 
tory some months ago. It is lower than 0. recurva, and destitute of the 
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dark borders to the leaflets, but otherwise closely related to it Both are 
clearly distinct from 0. corniculata and its variety stricta, although each 
^ of these in some localities produces rather large flowers resembling the 
long-styled form of a trimorphic species. A repent southern and Cali- 
fornian form, which I have called 0. corniculata, var. (?) macrantha, 
appears as though it might prove to be trimorphic. I shall be greatly 
obliged for specimens and accurate measurements of the floral organs of 
this plant that may throw light on this point. William Trelease. 
^. Louis, Mo, 

A walnut sport. 

J. R. Johns, Millersburg, Pa., sends an abnormal walnut, the appear- 
ance of which, he thinks, is due to pollen of the hickory. Similar nuts 
have been found at about the time of the first frosts in the fall, for four 
successive years, at about the same spot under a black walnut tree — 
about a dozen specimens in all. The nearest hickory tree is about 800 
yards distant "That the nut is part hickory and part walnut," he says, 
" can not be doubted by any one seeing it in the first state. The lower 
or walnut part of some was more fully developed than in the specimen 
forwarded." 

The nut is mature, of nearly the size of an average walnut, and has 
its lower third seated in an adherent, two-lobed, cup-like body, in texture 
much like the outside of a walnut. The "shuck '^ of the upper part is 
thinner and smoother than usual, and still shows the four parts of the 
adherent calyx as when young, thus causing it to resemble anickorynut 
On cutting it open the shell and kernel were found to be those of the 
walnut The lower adherent portion is possibly the persistent bract 

Dep't of Agriculture, WashingUm^ J). C. ^ A. A. Crozier. 



Preventiog fertilization. 

Dr. Halsted, in a recent bulletin of the Iowa Agricultural College, 
gives the result of some experiments on excluding pollen from squash 
and cucumber flowers. They were undertaken to aemonstrate to his 
students the necessitv of the pollen for the development of the fruit 
The pollen was exclucled by covering the female flowers with cloth sacks. 

I have found other ways of excluding the pollen to answer the pur- 
pose. Five female cucumber flowers nearly in blossom, on plants grow- 
ing in drv sandy soil, were each covered with paper and then each with 
a hoe full of earth, the places being marked by stakes. In eight days 
one was dead, three were yellow and one still green. All finally died 
after making a small amount of growth. Some other yoimg cucumbers, 
covered just after the blossoms had witliered, all developed. The tem- 
]>orary covering of dry sandy soil did not seem to affect their growth, 
and the paper was not considered essential. 

Another method was tried with some muskmelons. Fi^e pistillate 
flowers nearly in blossom were clipped off" with scissors just at the top of 
the ovary.' Five others on which the flowers had faded, and which were 
presumed to be fertihzed, were cHpped in a similar manner to deter- 
mine whether any failure of the first set to grow might be due to injury 
by the cutting. All the first set died, the young fruits growing less and 
dying sooner than in the case of the cucumbers. All those clipped 
after the blossoms had withered fully matured^ except one which the 
chickens got at. A, A. Crojsiep, 

Affricu/tural Dept^ Waahington, D. C, 
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CURRENT LITERATURE. 

Little Flower-Rople. By Gertrude Elizabeth Hale. Boston : Ginn <fe Co., 

1887. 12°. pp.85. Illustrated. 

Here is a book to be commended, both for what it attempts to do and 
for what it really does. The author wishes to interest children in some 
ol the elementary facts of scientific botany. To do this she personifies 
the chief organs of the plant and relates how these several members of a 
household assist one another and the results they bring about Thus 
each flower is a mistress attended by leaf, stem and root servants, and by 
the activity of the servants the life and perpetuation of the plant is 
assured. 

The literary part is well done, the botanical part irreproachable (to 
be said of but few children's books), and the child that can read St. 
Nicholas or Wide Atvake with profit will find interest and instruction in 
this pretty volume. The amount of serviceable knowledge, overspread 
with a thin veil of fancy, is really astonishing, and herein lies the danger ; 
for if the child is left entirely to himself it may happen that now and 
then he will find thought and language beyond his grasp. 

A Primer of Botany, By Mrs. A. A. Knight. Boston : Ginn & Co., 1887. 

8m. 12°. pp. 115. Illustrated. 

Sachs' Text-book and Bessey's Botany boiled down for babes! That 
is the way it strikes one upon first looking into this work ; and every 
prejudice against so preposterous an idea is at once aroused. But our 
fervor is somewhat abated when we find in the preface that the author 
has considered the matter from this very point of view — "as if one 
should read Spenser in the nursery/' she says. An unbiased examina- 
tion of the work, we teel sure, will convince most teachers that Mrs. 
Knight has really performed an excellent service. 

In the first place the book is not to be put into the hands of the pupil, 
but is only to be used by the teacher as an outline of the subject and of the 
method of its presentation. Moreover, the teacher must already know bot- 
any from previous study — not the botany of the usual high school course, 
but that of the laboratory — the botany in which the one-sixth objective glass 
is no greater hindrance than the common hand magnifier, and pond 
scum, mildews, mushrooms and lichens are as well understood objects as 
trees and flowers. Presupposing this much knowledge on the part of 
the teacher, the possession of a good compound microscope and a moder- 
ate allotment of time, the successful teaching of pupils, who^ find " pro- 
toplasm " a big w^ord to spell and remember, will depend largely upon 
the tact of the teacher. 

Nearly fifty pages of the book are devoted to the microscopic struct- 
ure of plants, as much more to physiology, and the remaining twenty 
pages to the plant body, the distribution of plants, and the use and care 
of the microscope, the last subject being treated by Mr. G. N. Cross. 
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It would be downright folly to teach these subjects to children, if 
every step is not fortified by clear observations and experiments, for 
which the work provides. The book is so constructed that rote teaching 
is, indeed, well nigh out of the question. The limited number of well 
qualified teachers will restrict its use more than the inherent difficulty 
of the subject. 

A number of errors and oversights seems to be the rule in works of 
this class, to which the present one is no exception. On p. 16 the peri- 
carp of the peach and apple is spoken of as the sQed coat. There ap 
pears to be a misconception of the limits of the epidermal system, espe- 
cially conspicuous on p. 24, and also of the significance of the term, 
" growing point," which is made frequent use of. On p. 50 water is not 
recognized as a part of the food of the plant, although the way the plant 
makes use of it as a food is described on p. 53. 

Elements of Botany ; including organography, vegetable histology, vegeta- 
ble physiology and vegetable taxonomy, and a glossary of botanical 
terms. By Edson S. Bastin, A. M., F. R. M. 8., professor of botany, 
materia medica and microscopy in the Chicago College of Pharmacv. 
S% pp. XV, 282, figs. 459. Chicago : G. P. Engelhard & Co. 1887. 
Botanical text-books are coming thick and fast. It is one of the 
signs of the times which indicates that botany is taking its proper place 
among the sciences which ought to be taught. This book is a welcome 
addition to the list. It does not pretend to exhaust the subject; it does 
state fairly and clearly the elements of botany. The order of presentation 
is good, and well adapted to the needs of a large class of students. Part 

I (106 pp.) treats of the various organs of the higher plants, and covers 
essentially the same ground as Gray's Lessons. Part II (62 pp.) gives a 
b^ef account of the cells, tissues, tissue systems of plants and their ar- 
rangement in the several organs. Part III (27 pp.) contains a condensed 
treatment of the functions of plants. Part IV (55 pp.) explains the clas- 
sification of plants on the same system and in very much the same style 
as Bessey in his well-known text-book. To each chapter in parts I and 

II is appended a series of directions for practical study which are spe- 
cially commendable. Why are they not also found in part III ? This 
physiological portion might have been doubled in extent with great 
profit to students, as some important topics are omitted, or too briefly 
treated to be comprehensible. 

The book, as a whole, is comparatively free from errors, which is a 
great point in its favor. It is attractively written, and everywhere exhib- 
its a strong pedagogic spirit Some unfortunate typographical errors 
have been overlooked which should be corrected in another edition. 
The chief fault we have to mention is the illustration. The figures, the 
author states, were drawn by his own hand to insure accuracy. We have 
no criticism upon their accuracy (with very few exceptions), but the 
quality of the majority is not at all in keeping with the beautiful text. 
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This is partly the fault of the printer, partly of the engraver, and partly 
of the artist A judicious weeding out of the bad ones would greatly 
improve the appearance of the book, and remove the possibility of giving 
a poor impression at first sight. 

We heartily commend the book to the attention of teachers aa one 
likely to prove suitable for class use, and as one which is well up to the 
times, fresh and vigorous. 



NOTES AND NEWS. 

Dr. N. Conr. Kindberg describes a new Cinclidotus from Greece, C. 
falcaivA, in the Rev. Bryologique, No. 3, 1887, p. 43. 

Dr. p. Falkenberg has been appointed Professor of Botany and 
Director of the Botanical Gardens at Rostock, and Dr. August Gravis to 
the same offices at Liittich. 

Miss Effie A. South worth, for some time past instructor at Bryn 
Mawr College, is now connected with the Section of Vegetable Pathology 
at Washington, chiefly engaged in microscopical work. 

Miss Helen De S. Abbott, known to our readers by her studies in 
botanico-chemistry, has been elected a member of the Philosophical So- 
ciety of Philadelphia, being the sixth woman who has received tnat honor 
during the society's six score years of existence. 

Prof. F. L. Sargent has been obliged, on account of failing health, 
to resipn the chair of botany in the University of Wisconsin. His work 
there is highly spoken of. Prof. C. R. Barnes haa been called to the 
place, and will remove to Madison early in September. 

During the absence in Europe of Prof. W. R. Dudley, of Cornell 
University, who sailed from New York June 25, his classes and other 
college duties will be cared for by Mr. F. V. Coville, who has just been 
graduated from the university with special honors in botany. 

Grevillea for June has the following note under the heading, 
"Waste Paper:" "Our readers should look out for another new book 
which professes to be a * field book for fungus hunters,* but is really only 
a hunter for their spare coppers. * Please pity the poor blind.' " 

The fourth tart of Th. Fischer's BiUiotheca Botanica is a work by 
Dr. Herman Vochting, entitled, "Die Bildung der KnoUen." Two other 

garts are in press. Dr. S. Dietz, on Bluthenentwickelung von Typha und 
parganium, and Dr. Aug. Schenck, on Fossile Pflanzen aus der Elburs- 
kette. 

The Section of Vegetable Pathology of the Department of Ag- 
riculture, under the management of Prof. Scribner, has established three 
stations for testing fungicides, especially for the treatment of the diseases 
of the vine. They are at Fayetteville, N. C, at Charlottesville, Vs., and 
at Vineland, N. J. 

The Societe Mycologique de France has just published the first 
part of its third volume. It is chiefly devoted to an account of the several 
meetings of 1886, and also has a paper on edible fungi, with excellent 
illustrations, partly photographs and partly colored plates, and a paper 
regarding the Discomycetes in an inedite4 work by Duual 
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Mr. Eewin F. Smith, government assistant in the study of plant 
diseases, has been commissioned to investigate the subject ot " peach yel- 
lows." It is a very obscure but highly important subject, and Mr. Smith 
will win laurels in the scientific field and receive applause from the cul- 
tivator if he discloses the true nature and action of the disease. 

Mr. L. H. Pammel, of the Shaw School of Botany at St. Louis, has 
distributed a pamphlet, reprinted from vol. xv of the Trans. Minn. Hort. 
80c., on the weeds of Southwest Wisconsin and Southeast Minnesota. 
An account of the prolificacy, vitality, dissemination and migration of 
weeds is followed by a list of eighty- eight species, with remarks, a table 
showing the native country of each, and a list of papers consulted. The 
species are those of the region of La Crosse. 

The Summer Institute at Martha's Vineyard, which holds a five 
weeks' session beginning early in July, continues its botanical depart- 
ment under the able management of Mr. Edward S. Burgess, of \Vash- 
ington. The courses are graded to meet the requirements of students of 
varying proficiency, and the methods are those adopted by the best edu- 
cators. There is provision for special studies in the fresh and salt water 
algae., histology, etc. The department of microscopy, conducted by Rev. 
J. D. King, also gives attention to vegetable histology and to technics. 

The temperature of the stems of plants at the surface of the ground 
is found by Mr. E. S. Goff {Agric. Science^ vol. I, p. 134) to be greatly in- 
fluenced by the depth from which the supply of moisture is mainly 
drawn. As the temperature of the air and ol the surface soil rises toward 
the hottest part of the day, the temperature of the stem remains de- 
pressed in direct ratio to the depth of the chief part of the feeding root- 
lets. In the beet the temperature of the root at four inches below the 
surface of the ground was found to be practically the same throughout 
the day as that of the surrounding soil ; but at the surface of the ground 
the stem, on the hottest day recorded, was ten degrees cooler than the 
soil. Observations on the cabbage, tomato and corn were specially in- 
structive, as they respectively represent deep, medium and shallow habits 
of root feeding. 

Dr. Oliver Wendell Holmes takes an interest in trees, and large 
ones in particular. In a recent visit to England he measured a Scotch 
elm at Oxford, in the grounds of Magdalen College, as he tells us in the 
Atlantic MontfUyf vol. lix, p. 645, that had a girth of twenty-five feet six 
inches at the smallest part between the limbs and ground. This he con- 
trasts with New England elms as follows: " 1 have measured a good many 
of these. About sixteen feet is the measurement of a large elm, like that 
on Boston Common, which all middle aged people remember. From 
twenty-two to twenty-three feet is the ordinary maximum of the very 
largest trees. I never found but one exceed it; that was the great 
Springfield elm, which looks as if it might have been formed by the coal- 
escence from the earliest period of growth of two young trees. When I 
measured it in 1837 it was twenty- four feet eight inches in circumference 
at five feet from the ground, growing larger above and below." 

Dr. F. Gravet has translated from the Daniiih into French a paper 
by C. Jensen on the analogous variations of the Sphagnacese. The author 
points out the fact that the interminable variations of these mosses are 
reducible to certain form-series under each species which are closely 
analogous. These forms are traced by the author to their external 
causes as far as possible. Thus plants growing entireljr under water ex- 
hibit certain peculiarities, and these variations are so similar under the 
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different species that they may be grouped as fi/rmx immenx. In like 
manner yorm« compactae et gtridse are attributed to growth in a place more 
or less dry where they receive the direct rays of the sun ; Jurmx sqxiar- 
rosvdasjalcaiw, homophyU&\ and teriellse are recognized. The author then 
points out the varieties under each species which may be considered as 
belonging to the various forms. Mr. Jensen is the first to study the in- 
fluence of external agents on the formation of the varieties of Spha^a, 
and his memoir is a very interesting and instructive one. The original 
appeared in the Botanisk Tidakrifi, vol. xiii, and the translation in ±teme 
Bryologique, vol. xiv (1887), p. 33. 

Dr. 8. ScHoNLAND, of the University of Oxford, claims to have reached 
the long-desired process of embedding delicate plant tissues in paraffin 
so that unshrunken serial sections may be cut by the ribbon method. 
His process is described essentially as follows in tiie Botanisches CentralblaU, 
vol. XXX (1887^, p. 284 : The object should be stained entire in borax- 
carmine, for which twenty-four hours suffices. Then place it in 30 per 
cent, alcohol, to which a trace of acetic acid has been added, and then in 
successively stronger alcohol up lo the strongest commercial, which is 
92-95 per cent.' It is next transferred carefully to a small vial (contain- 
ing 3-4 cm.) of equal parta of clove oil and strong alcohol. At first it 
will float, but when it has sunk to the bottom, which often takes some 
time, it should be transferred to pure clove oil, and after an hour into 
oil of turpentine, in which it must remain about six hours. Finally it is 
placed in melted paraffin for &-10 hours. The paraffin used must have a 
melting point of about 45° C, and its temperature must never go above 
47°. For keeping the temperature constant the well-known thermo- 
regulator must be used. The embedding Js done in the usual manner, 
usmg either the paper tray or the L-shaped pieces of metal. It is gen- 
erally best to raise the temperature of the paraffin somewhat shortly be- 
fore pouring it into the mold, to prevent the formation of bubbles on 
cooling. The manipulations for cutting the ribbons of sections with the 
rocking or sliding microtome are the same as with animal tissues. The 
sections are fastened to the slide with a mixture of one part of collodion 
and three parts of clove oil, or a mixture of equal parts of filtered white 
of egg and glycerine. The first is preferable in case one desires to stain 
the section on the slide, while the latter is generally reliable when the 
fixing only is desired. The slide is then put in a warm place for a short 
time or warmed gently over a flame, then plunged into turpentine or 
flooded with it to dissolve the paraffin. It is then ready for staining or 
mounting in the usual wa^. 

Those not familiar with the treatment of animal tissues and the re- 
quisites for ribbon section-cutting will find detailed accounts in the man- 
uals on histological technique.* The author adds that the results which 
can be attained are almost incredible. In serial sections of leaves one 
can, not infrequently, obtain four to six sections through the same stoma 
and it is easy to get several sections through the apical cell of a fern root, 
when the embedding is rightly done. It will oe observed tiiat this 
method differs little from well-known zoological methods, but that little 
probably constitutes the difference between puocess and failure in the 
process. 

iSchonland used methyl alcohol, the strongest 92 per cent, but ethyl will undoub • 
edly answer, and is commoner In this country. 

2 Cf. Whitman " Methods of Research, etc., ' Cassino, 1885. H. L. Osborn, in Am. M« . 
Mic. Jour., May, 1887. 
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Vol. XII. NO. 8.— Botanical Gazette.— August, ibst. 
Vegetable paiasites and evolution.^ 

\V. G FARLOW. 

In the countless discussions concerning evolution which 
have followed the publication of Darwin's Origin of Species, 
zoologists have gone farther than botanists in their eflbrts to 
explain the possible origin of higher forms from the lower. 
Botanists, as a rule, have contented themselves with a con- 
sideration of the ancestral relations of the orders of higher 
plants, but, until very recently, they have scarcely made any 
serious attempt to present a general scheme showing, from 
an evolutionary point of view, the relations of all the groups 
of the vegetable kingdom. This may be due either to their 
timidity — perhaps modesty is a better sounding word — or to 
their ignorance. If the latter, they have certainly been wise 
in avoiding unnecessary display of their ignorance ; if the 
former, they can easily be pardoned, when one considers 
how large a part an aggressive audacity savoring of sensa- 
tionalism has played in the formation of some schemes of' 
development. 

On abstract grounds alone, I presume that few botanists 
would object to the statement that all plants have been de- 
veloped from simple ancestral forms, which were nearly 
related to some of the lower animals ; but, when it comes to 
saying in anything like a definite way that certain existing 
forms have arisen from other lower existing forms or their 
immediate allies in some past epoch, and so on until the low- 
est form is reached, botanists may well insist that imagina- 
tion should not be allowed too large a scope in supplying 
missing links. It is precisely in this point that zoologists 
have an advantage over botanists. The pateontological rec- 
ord of lower animals is more complete than that of lower 
plants, so that, where the zoologist might reasonably form an 
hypothesis, the botanist must rely more on his imagination, 
until, in the end, he finds himself in the possession of a chain 
composed to a considerable extent of missing links. As it 
is, if we would consider the evolution of plants, not getting 
much light on the progress of the lower forms from palaeon- 
tology, we are compelled to trust largely to plants as we now 

1 Vice-Presidential address before Section P, A. A. A. S., New York, August 10, 1887. 
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find them, and to ask what are the inferences which we are 
permitted to draw from existing structures and conditions. 
I shall not attempt to offer any scheme of development, or to 
sketch a family tree whose roots are Protococci and bacteria 
and whose ripe apples are the genera of Phaenogams, but 
shall restrict myself to some considerations concerning veg- 
etable parasites and the inferences as to their possible origm 
which may be gathered from what we already know of their 
structure and habits ; partly because this is a group of plants 
in which I am especially interested, and partly because the 
problems which they oner, even if they can not be solved at 
the present day, are, at least, full of suggestions. 

In the first place, a word as to the different kinds of plants 
which are included among parasites. A parasite is usually 
defined as a plant \vhich is unable to transform inorganic 
material into organic compounds, and which is consequently 
obliged to obtain its organized materials from other plants or 
from animals. The definition, in general, is an accurate one 
and correctly defines the vast majority of vegetable parasites 
which belong to the class of fungi. That they are strictly 
dependent on the organized materials derived eventually 
from other plants or animals is sufficiently evident when 
we consider that fungi are destitute of chlorophyll, the nec- 
essary agent in the assimilation of inorganic material. Of 
the parasites proper, we have two kinds : the saprophytes, 
which live on dead or inert matter ; and the special, or true, 
parasites, as they are usually called, which can only grow on 
the tissues of living plants or animals. Whether the line 
betwei"*n saprophytes and true parasites is sharply defined is 
a point which need not at present be discussed. It is enough 
to say that, as a rule, saprophytes grow more or less indis- 
criminately on dead organic substances, while the true para- 
sites are generally limited to a single species of plants or to 
the species of a single genus or order. It is almost unneces- 
sary to cite instances of the two kinds of parasites proper, 
since you will at once call to mind Penicillium and other 
common moulds which grow as saprophytes on an endless 
variety of substances ; while we have as illustrations of true 
parasites the grape Peronospora, which grows abundantly on 
species of Vitis, and is occasional!}^ found on Ampelopsis 
and Cissus, both genera of Vitaceas, and the potato-rot fun- 
gus, sometimes found on the tomato, which belongs to the 
same order as the potato, and rarely on species of Scrophu- 
lariacece, a nearly related order. 
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The proper parasites do not exclusively belong to the 
class of fungi. You are familiar with the Indian pipe (Mon- 
otropa) and dodder (Cuscuta), which are our common repre- 
sentatives of parasites, which are found in a comparatively 
small number of orders of Pha^nogams. As chlorophyll is 
wanting in these plants, we are forced to assume that the para- 
sitism is as complete as in fungi. You, also, will recall the mis- 
tletoes and the Gerardias, together with other members of the 
Scrophulariacea?, which are not proper parasites in the sense 
in which we have already spoken, but may rather be called 
partial parasites ; because, while they have chlorophyll and 
are to a certain extent able to transform inorganic into or- 
ganic material, they still depend in part on material taken 
from other plants to which they are more or less closely at- 
tached. In the discussion of the evolution of parasites, the 
phsenogamic parasites, however, are of comparatively little 
importance ; because, by means of their flow^ers and fruit, 
they are rightly classed as belonging to, or closely related 
to, well recognized orders of Pha^nogams, and the question 
of the origin of the parasites themselves is not to be sepa- 
rated from the question of the origin of Pha^nogams as a 
whole, so that, in this case, we have only to account for the 
modification of the organs of vegetation whose greater sim- 
plicity may be explamed by the loss of leaves and other 
assimilating organs which have become unnecessary to plants 
that have acquired the power of living upon the food assim- 
ilated by other plants. In short, as far as parasitic Pha^no- 
gams are concerned, they may be regarded as degenerate 
forms of other Phienogams, for, in a plant, the inability to 
assimilate inorganic material should be regarded as a de- 
graded condition in which the chances of survival are dimin- 
ished unless some extraordinary provision is made for repro- 
duction, which is not the case in JPhaenogams, whatever may 
be true of fungi. 

Whether any proper parasites are to be found among algai 
is a question on which there is a difference of opinion. For 
my own part, I am unable to recognize any proper parasite 
among algse, although it is tolerably certain that a number of 
forms generally classed among algse may be regarded as par- 
tial parasites. This point, however, can be better consid- 
ered later on. 

Let us next briefly consider the mutual relations which 
exist between parasites and their hosts — that is, the sub- 
stances, dead or living, on which they are growing. At first 
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sight a parasite would seem to be purely destructive in its 
action ; and that this is really the case is evident in the great 
majority of instances. When a piece of bread is attacked 
by the mould, Mucor stolonifer, its substance continually 
diminishes with the growth of the mould. We need not stop 
to consider the saprophytes, for the case of the true para- 
sites is still stronger. There is a constant struggle between 
the rots, rusts and other true parasites and the hosts on 
which they are growing. Just so far as the fungus flourishes, 
so does the host suffer; and, if the conditions of temperature 
and moisture are favorable to the fungus, the host may be 
quite destroyed. If the conditions are not favorable to the 
tungus, the host may continue to grow, and the fungus may 
gradually disappear, or, at least, pass into a quiescent state. 
An instance of the sudden and complete destruction of the 
host is seen in the case of the bad epidemics of the potato 
rot, when whole acres suddenly rot and die. This is an 
extreme case. Other members of the Peronosporea? attack 
young seedlings, some of which are destroyed, while others 
continue to grow, and may be said to throw off the fungus. 
From cases of the complete and sudden destruction of the 
host, either in its mature or seedling condition, we pass to 
parasites which are less virulent and whose action is more 
local. We have all grades of injury done to the host, from 
the destruction of the leaves and consequent diminution of 
the assimilating power, which may entail serious or fatal 
results : from the formation of circumscribed knots and 
tumors, which may cause destruction of the branches and, 
in course of years, the death of the plant; from fungi which 
attack the flowers or fruit and cause diminished reproduc- 
tivity without injury to the vegetative powers, down to the 
insigniflcant distortions of scattered epidermal cells caused 
by Synchytria. But in all these cases the action of the para- 
site is destructive. We can not conceive that it is of the 
slightest beneflt to the host. It robs the plant of the food 
which it needs for itself, and gives back nothing good in 
return. 

We have, on the other hand, instances of parasitism in 
which it is claimed that the relation of parasite and host^ is 

-'The won! '* symbiosis" was oritrinally applied to all cases whore different organisms 
were a«^*;« minted logeiher iti a comiiinnity. and in this sense inclnded the tiue parasites. 
The appliealion has limdnHlly been uKxlified until, at the present day. symbiosis is iiener- 
ally nnder.siood lo menu the assoeiaiion of plants witii plants, or plants'wilh animals, in 
snob a way that the relation between them is one of mutual benefit, or in which there is. 
at least, no injnrions action of one orf^anism on the other. In this sense, as contrasted 
with true oarasiti^m, the word is here used. 



Digitized by CjOOQIC 



1887.] BOTANICAL GAZETTE. 1 77 

one of mutual benefit. To this condition the name symbiosis 
has been applied- The two most marked instances of sym- 
biosis among plants are to be found in lichens and the fungus 
growth first called by Frank Mycorhiza. 

The thallus of lichens, you will bear in mind, is composed 
of two elements: the green cells or filaments called gonidia, 
and the colorless threads or hyphae. Any extended discus- 
sion of the algo-fungal theory of lichens would be out of place 
on the present occasion, and it is only necessary to sa)' that 
I do not see why we may not consider the gonidia to be 
what they appear to be, viz., alga^, and the hypha^ fungi 
parasitic on the gonrdia. Certainly, the opponents of the 
algo-fungal theory, in spite of all their attempts, have not, 
as yet, given satisfactory proof that the gonidia are produced 
from the hyphse or the hyphaj from the gonidia ; so that we 
are forced to regard them as two distinct entities. The 
strong point of the opponents of the algo-fungal theory has 
"been that, if it is ti*ue that w^hat is called a lichen is really a 
fungus parasitic on an alga, it is inconceivable that the alga 
should not be injured, or even destroyed, by the fungus. It 
is certainly a fact that the gonidia, or alg^, are not destroyed, 
tind it has been assumed by both the advocates and oppo- 
nents of the theory that the gonidia are not injured by the 
growth of the hyphae, while some even go so far as to say 
that their growth is aided thereby. To account for this state 
of things, the advocates of the theory have advanced the 
view that in lichens we have a sort of mutual parasitism ; 
and the statement has been made that " the hyph« lie on the 
gonidia, and carry to them crude nutritive fluids, in return 
for which they receive a part of the assimilated material in 
the gonidia." But what good the gonidia can derive by 
having crude material brought to them by the hyphae, if they 
must give back a part of the assimilated material to them, is 
not clear, since it is a well-known fact that the gonidia can, 
and very often do, live and flourish in a free condition, and 
are amply able to obtain all the nourishment they need with- 
out the help of the hypha?, and at the same time can use for 
their own exclusive benefit all the assimilated material. On 
the other hand, it is known that the hypha* are dependent 
on the gonidia for their development. The advantage to the 
gonidia is quite hypothetical ; the advantage to the hypha? 
is real ; and it is, to speak mildly, a bad case of what the 
French call tin auf four un bocuf. 

The alleged proof that the gonidia are benefited by con- 



Digitized by CjOOQIC 



178 BOTANICAL GAZETTB. [ AngUSl, 

tact with the hyphse rests on laboratory cultures in which it 
is claimed that, if the germinating spores of lichens be 
brought in contact with pure gonidia, the hyphae at once 
grow more rapidly, and the gonidia also begin to multiply. 
But this increase of the gonidia is not necessarily a sign that 
the conditions of growth have become more favorable. When 
the black knot fungus attacks a branch of the plum tree the 
parenchymatous cells increase, and a knot is formed ; and the 
same thing occurs when branches of red cedar are attacked 
by Gymnosporangium macropus. Here the increased growth 
does not indicate an increased supply of food, but an irrita- 
tion caused by a noxious parasite. The increased growth 
of normal cells in the presence of irritating foreign bodies is 
well known to both animal and vegetable pathologists, and 
is not interpreted by them to mean an improved condition, 
but rather an attempt to get rid of something harmful. The 
same explanation may be given to the lichen cultures. But 
cultures on microscopic slides in the laboratory surely should 
not be regarded as more conclusive than what is seen on a 
much larger scale in nature. One has only to compare the 
Chroolepus-forms which constitute the gonidia of Opegrapha 
with the same forms when free from the hypha? of the Ope- 
grapha to be convinced that they grow and fructify decidedly 
better when free than when shut up in the lichen thalluS'^ 
They are neither benefited nor destroyed, but they are weak- 
ened^and injured. The same is true of the cystococcoid or 
protococcoid gonidia of the larger lichens, which are more 
luxuriant when growing free on rocks and bark. It is im- 
possible to regard the Stigonema gonidia, distorted and 
broken up by the hyphaj, as in a more flourishing condition 
than when free. 

It seems to me that the real error of the supporters of the 
algo-fungal theory is not that they assume that the gonidia, 
the algaj, can support themselves and the hyph^ too, but that 
they assume that they are not injured thereby. In their at- 
tempt to show how a possible advantage to the gonidia might 
arise, they have not sufficiently regarded the palpably injuri 
ous action of the hyphai. From the facts which I have given 
it is plain that they are injured, and, if the injury is less than 
in most cases of parasitism — which may be due to the fact 
that the hyphae of lichens grow more slowly than those of 
other fungi — it is nevertheless an injury, and we must recog- 
nize in lichens not a case of symbiosis or mutual parasitism, 
but a case of true parasitism with a minimum of injury to the 
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host. In view of the facts, one can be an advocate of the 
algo-fungal theory without believing that there is a double 
parasitism. 

In 18853 Frank announced the following discovery : that 
certain species of trees, especially Cupuliferse, do not regu- 
larly obtain their food directly from the soil, but their roots 
are connected with the mycelium of a fungus by whose 
agency all the nourishment 19 transferred from the soil to the 
tree. He called this condition Mycorhiza, and described the 
fungus as intimately united with the inner cortex of the roots 
just back of the tips and forming a felt-like cap over the tips. 
He maintained that this union of mycelium and roots was of 
constant occurrence in the Cupuliferije which he had exam- 
ined, oaks, beeches, chestnuts, hazel-nuts and hornbeams, 
and more or less constant in Salicacese and Conifera?. At a 
later date* he went further and stated that the Mycorhiza is 
a symbiotic condition which may perhaps be found in all 
trees under certain conditions ; that it is found only where the 
soil consists of humus or undecomposed plant remains ; that 
the fungus of the Mycorhiza conveys to the tree not only the 
necessary water ana the mineral constituents of the soil, but 
also the organic material derived directly from the humus 
and decomposing vegetable matter ; and that it is through 
the agency of the fungus alone that the tree obtains its food 
from the soil. If one could accept without reserve the con- 
clusions of Frank, we have in Mycorhiza a clear case of 
symbiosis in which a fungus which lives as a saprophyte on 
vegetable mould is intimately united with the tissues of Phae- 
nogams on which it acts, not as a parasite but as a conveyer 
of nourishment. Unfortunately, the statements of Frank are, 
to a great extent, not confirmed by other competent observ- 
ers. ..R. Hartig has shown^ that the Mycorhiza condition is 
not at all necessary to the nourishment of trees even in Cu- 
puliferee, since he finds that, in many cases, roots of healthy 
trees are quite free from Mycorhiza, and, even in trees where 
there is a marked Mycorhiza of some roots, there are others 
quite free from it. lie regards Mycorhiza not as a case of 
symbiosis comparable to that of lichens, as does Frank, but 
rather a case of proper parasitism, and Kamienski^^ states that, 
in the cases of Mycorhiza of trees which he has examined, 
he has always found evidences of injury done to the roots by 

3Ber. Deutsch Bot Ges. Ill, 128. 
*1. c. Ill, XXVIl. 
* Bot. Centmlblatt, XX V, 350. 
«Bot. Centralblatt, XXX, 2. 
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the fungus, which he also regards as a parasite of a destruc- 
tive nature. P. E. Mueller, to a certain extent, endorses 
Frank's views, as far as the Mycorhiza of beeches is con- 
cerned. 

We are, on the whole, warranted in believing that the 
Mycorhiza condition is rather a condition of proper parasit- 
ism than of symbiosis in the case of trees. We still have the 
case of Monotropa Hypopitys, a small ericaceous parasite, 
in which Kamienski showed, as early as 1881, that the roots 
are surrounded by a mycelium, which, however, does not 
penetrate into the substance of the roots, as in the Mycorhiza 
of Frank. He considered that the fungus, in this case, was 
the medium of transfer of nourishment to the Monotropa, and 
did not agree with the then prevailing view that Monotropa 
itself was directly parasitic on the roots of other plants. We 
may safely consider that there is a symbiosis in Monotropa 
Hypopitys, and further investigation may show a similar con- 
dition in some other closely related pha^nogamous plants 
which are destitute of chlorophyll ; but here the case is very 
different from that of the large trees, abundantly provided 
with assimilating organs of their own in which, if there is 
symbiosis at all, it certainly does not exist on the wholesale 
scale which Frank claims. 

With regard to the symbiosis of plants and animals I w^ill 
say but a word, for the subject is one which pertains to the 
domain of the zoologist rather than to that of the botanist. 
The inherent objections against the probability that plants 
and animals should live in a state of symbiosis are less than 
in the case of symbiosis in the vegetable kingdom ; because, 
in the former case, the plants in question belong not to the 
group of fungi, but are algai possessing chlorophyll, or a mod- 
ified form of chlorophyll. The symbiotic alga could %«i^ sup- 
port itself; the animal, on the other hand, could support itself; 
and, bearing in mind the different products of assimilation 
and respiration in plants and animals, one could easily con- 
ceive the benefit which might arise from the combination 01 
the two. Whether the combination really exists in many 
cases is not yet certain, because it too frequently happens 
that zoologists do not agree as to whether the assumed alga 
is really an alga or a proper organ of the animal itself. 

It becomes a question of authority, and a botanist is not 
in a condition to estimate the comparative merits of observa- 
tions made by zoologists. As far as I am at liberty to form 
any opinion at all, I should say that zoologists were inclined 
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10 accept, at least, a mechanical symbiosis of unicellular alg^e 
and animals in a considerable number of instances. Whether 
ihe symbiosis is physiological as well as mechanical is a point 
•on which more light is apparently needed. 

The symbiosis of plants and animals is, perhaps, better 
to be compared with that of Nostocs with Hepatica? and 
.\.zolla than with the condition which exists in lichens. Some 
of the recorded cases show clearly a mechanical symbiosis, 
oven if others be regarded as merely accidental and tempo- 
rary unions of different organisms. Whether the symbiosis 
here is physiologically of advantage to both organisms is 
doubtful. The Nostocs are certainly not injured, and they 
may derive benefit from the shelter afibrded. It will not do 
10 go too far in this direction, however, because we should, 
at length, be forced to speak of symbiosis in cases where 
Nostocs grow in crevices of rocks, which would be absurd. 

I have dwelt somewhat at length on the subject of sym- 
biosis because, as it seems to me, botanists have gone too far 
in assuming a beneficial action of the parasite on the host in 
many cases where not only no direct benefit can be proved 
to exist, but where a closer examination shows that an injury 
is really done, although it may be slight. In short, symbio- 
sis, as distinct from true destructive parasitism, is not the 
comparatively common condition in the vegetable kingdom 
which it is generally supposed to be by those whose opinion 
is worth considering ; for we need not regard those writers 
who, seeing in symbiosis a charming instance of domestic 
felicity and concord with which they can point a moral and 
adorn a tale, have given to the public essay's whose only 
proper place is on the shelves of a Sunday School library. 
Accepting the existence of symbiosis where both members 
are chlorophyll-bearing plants, we must still believe that, 
with rare exceptions, the cases w^iere one member is a 
fungus should be referred rather to the class of true parasites, 
in which the advantage is altogether on one side. 

If we turn now to the question of the origin of vegetable 
parasites we find ourselves in a dilemma. Certainly, the 
parasites could not have originated before the plants and 
animals on whose remains or in whose tissues they live. On 
the other hand, accepting the law^ of evolution, that the more 
complex forms are developed later than the simpler forms, 
the parasites must have preceded the forms on w^hich they 
prey. The paradox is, however, more in words than in 
reality. We can only suppose that our present parasites 
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have existed from early times, but were not always parasites. 
The question might arise here, What do we mean by higher 
and lower forms r The terms are elastic, and one sometimes 
suspects that they have been stretched and twisted to suit the 
necessities of individual writers. It is not quite plain, for 
instance, why we should say that the giant kelp of the Pa- 
cific, Macrocystis pyrifera, with its branching stems several 
hundred feet long, furnished with innumerable leaves and 
air-bladders, is less highly organized than the small frondose 
hepatics, like Riccia, or such mosses as Phascum. There is 
one point on which all botanists would probably agree in 
speaking of high or low organizations, viz.: that complica- 
tions of the reproductive apparatus indicate a high organiza- 
tion, however simple the vegetative organs may be, and 
that as we advance higher in the scale we find more and 
more numerous embryonic conditions which represent free 
conditions of less highly organized plants. 

Throwing out of consideration the phasnogamous parasites 
for the reasons. previously given, there is no doubt that the 
immense majority of vegetable parasites belong low down in- 
the scale of development, *and we can infer from the simplic- 
ity of their reproduction that they originated at an early 
period. Other things also point in the same direction. In' 
the class of fungi, although the sexual reproduction is of low 
grade, it embraces a number of different types, and, as far 
as non-sexual modes of propagation are concerned, although 
it may be said that they only indicate an effort on the part 
of the plants to adapt themselves to peculiar conditions, fungi 
are far better provided than any other plants. We are, per- 
haps, at liberty to suppose a remote origin from the large 
number of species of fungi now in existence, and, in this 
connection, a few statistics may prove of interest. The ques- 
tion is frequently asked whether the species of fungi are more 
numerous than those of Phsenogams. It is safe to suppose 
that they are, although it is not true that more species of 
fungi have already been described. The systematic study 
of fungi in Europe and North America is of so much more 
recent date than the study of the Phsenogams of those two 
continents, while the fungi of a large share of the earth have 
scarcely been studied at all, that a comparison of the de- 
scribed species of the two classes fails to give a correct esti- 
mate of the real numbers. The reason for supposing that 
the species of fungi are more numerous than those of Pha?no- 
gams is founded on the fact that, in countries where fungal! 
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flora has been most thoroughly studied, we find few species 
of Phaenogams which are not already known to be attacked 
by some special parasite, while the majority of species serve 
as hosts for a considerable number of species of fungi. A 
few figures will show this point clearly. In his treatise on 
the fungi which attack the species of Vitis, published in 1879, 
Pirotta enumerates one hunciredand four species of parasites. 
Between ten and twenty of these are fungi not found on Vitis 
alone, but this number is more than counterbalanced by spe- 
cies peculiar to Vitis which have been described since 1879. 
It may be objected that some of the forms called species by 
Pirotta are probably merely stages of some of the other spe- 
cies enumerated. Admitting that this is possible, and even 
probable, if we deduct half, or even two-thirds, which is lib- 
eral to the last degree, we still have thirty to fifty species 
of fungi, at the lowest estimate, which are peculiar to six 
species of Vitis, the number of* species of the genus included 
in Piiotta's observations. I have little doubt that the real 
number of species of fungi peculiar to the genus Vitis is much 
larger than the estimate I have just given. If the relative 
number of species known to occur on Vitis is greater than 
that of those known on most other genera, it is due rather to 
the fact that, from their importance in horticulture, they have 
been more carefully studied than because other genera are 
less frequented by special fungi. 

The province of Venetia is probably no richer in fungi 
than other parts of the world ; but, as it is of small size and 
is the residence of a considerable number of mycologists, its 
flora has been more thoroughly studied than that of this coun- 
try, and we can obtain a more accurate view if we examine 
statistics of the Venetian flora. Cuboni and Mancini enumer- 
ate sixty-five species of fungi which occur on the chestnut, 
and over three hupdred species on Quercus, including three 
native species of that genus. If we deduct a large number 
for species which are not found exclusively on these two 
genera or which are merely secondary forms of other species, 
we still have a considerable number of fungi to a small num- 
ber of Phajnogams. Turning to the American flora, we find 
that the species of a genus as erratic as Sarracenia are not 
without their proper parasites ; for on four species of Sarra- 
cenia we already know four species of fungi, three of which 
are peculiar to the genus. The list of fungi which grow on 
oaks in the United States includes between five hundred and 
six hundred species. The greater part, however, are not 
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peculiar to oaks, and, as the synonymy of the species is much 
confused, the exact number of fungi known on all our oaks 
can not be given exactly. On Quercus alba fifty-seven and 
on Q^. tinctoria forty-six species are reported, about a quarter, 
or possibly a third, of which are probably peculiar to those 
species. 

We can start with the postulate that vegetable parasites 
must have originated at an early epoch and must have been 
derived from non-parasitic forms. What forms? Here we 
enter upon the field of pure speculation. It can hardly be 
supposed that we shall ever know what was the earliest form 
of life. It may have been some protoplasmic structure which, 
was neither strictly vegetable nor animal. Probabh^ the 
earliest forms of undoubted plants were unicellular forms like 
Protococcus. The term Protococcus, as used at the present 
day, includes some forms which are claimed by zoologists ; 
whether rightly or wrongly is a question which need not 
concern us, for some Protococci are certainly plants. The 
Protococci are simple green cells which multiply by division 
into two, and so on, and which, at times, also produce in 
their interior zoospores which escape and form new indi- 
viduals. 

How other chlorophyll-bearing plants might have arisen 
from Protococci we can not stop to consider, and we can 
only touch upon the possible origin of the colorless parasites. 
A vegetation consisting of simple forms like Protococci 
once established, there is no reason why there might not 
quickly have followed parasites of the order Chytridiaceae 
the species of which abound at the present day in both salt 
and fresh water. The simple forms of the order consist of 
colorless cells which produce in their interior colorless zoo- 
spores, which escape and attach themselves to submerged 
plants and animals. 

The step from Protococcus to Chytridium is slight. We 
have only to suppose that a Protococcus has acquired the 
power of attaching itself to other Protococci or to low ani- 
mals and has gradually lost the chlorophyll, which is no 
longer of service to a plant in a position to absorb nourish- 
ment directly from living organisms. Other natural changes 
would be the development of processes for attaching the 
Chytridium to the host or for enabling it to penetrate the 
wails of the host so that the parasite could make its way into 
the interior. In short, it is probable that, at a very early 
epoch, true parasites existed essentially like our present 
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Chytridia. If the first plants were marine, it is altogether 
likely that the first parasites were Chytridia, if we can judge 
by present conditions. In the present age comparatively 
few species of fungi grow in salt water. The few that we 
have belong principally to the Chytridiacea^ and are abun- 
dant enough on the marine algje of all groups. Most of the 
other marine fungi are forms like Leptothrix, which may 
rather be regarded as degenerate forms of Nostocs or Schiz- 
ophycea3 than as forms derived from anything like Protococ- 
cus or Chytridium. It is certainly true that there are very 
few species of fungi higher than Chytridium or Leptothrix, 
if one can call Leptothrix a fungus, found on strictlj^ marine 
plants. There are a few, however, and on the New England 
coast the stipes of the digitate Laminarias, while yet sub- 
merged, are attacked by a species of Sphajrella belonging to 
the Fyrenomycetes. 

Whether the filamentous and higher forms of parasite^ 
have been derived from the simple Chytridia is not easy to sur- 
mise. Among existing Chytridiacea? we have a series of gen- 
era in some of which there are simple rhizoids, and in others, 
like Cladochytrium, a well-developed mycelium. Further- 
more, the species of, at least, three Cladochytria have lost the 
aquatic habit, and live in the tissues of Iris, Menyanthes and 
Sanicula. In Polyphagus, Nowakowski has also observed 
a conjugation of the mycelium of two individuals. Admit- 
ting the fugitive character of the mycelium of Chytridia- 
ceie, there is still no reason why the filamentous fungi might 
not have developed from species of this order. The zodspore- 
bearing cells, as the parasite lost its aquatic habit and became 
aerial, might naturally be transformed into sporangia with 
non-motile spores, like those of Mucor, and, as it acquired 
the power of growing in solid tissues, one of the conjugating 
cells would advantageously be developed into a polHnodium, 
and we should then find oosporic forms. But it is hardly 
worth while continuing the chain of possibilities further in 
this direction. 

As I have said, it seems to me not unreasonable to suppose 
that true parasites may have originated at a very remote period 
primarily from non-parasitic plants. But we must also consider 
another question. Is it not more probable that saprophytes 
were first developed and from them arose the true parasites? 
The line between saprophytes and true parasites is not well 
defined among existing plants. Some species might, with 
sufficiently good reason, be placed in either class, for what 
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are called by Van Tieghem facultative parasites may live 
ordinarily as saprophytes and yet at times live a truly para- 
sitic existence. The great majority of fungi are saprophytes, 
and De Bary has shown^ in an instructive way how Peziza 
sclerotiorum, during a part of its existence, is a saprophyte, 
and becomes later a true parasite. The germinating spores 
will not penetrate the living cells of the carrot on which the 
mature forms of the fungus is found, but live a saprophytic 
existence for some time. After they have attained a certain 
growth and strength they are then able to make their way 
into the carrot, which they destroy. The mechanism is as 
follows : after a certain time the saprophytic hyphae excrete 
an oxalate which is able to destroy the superficial cells of the 
carrot with which the hyphae may come in contact, and the 
fungus then makes its way into the plant. It is probable that 
a considerable number of saprophytes may act in the same 
way as Peziza sclerotiorum, and it is not impossible that a 
good many existing saprophytes are developing into para- 
sites, and, if the present state of things correctly represents 
what has always been going on, it would lead us to believe 
that the saprophytes first came into existence and the para- 
sites followed. Since actual knowledge is out of the ques- 
tion, one can take either theory without denying the other 
in toto. The probabilities seem to me to favor the origin of 
Chytridia from Protococci, if we regard the morphological 
rather than the physiological side of the question. How far 
the first Chytridia were true parasites rather than sapro- 
phytes may be questioned. Decidedly, the majority of the 
living species, I should say, are parasites ; but in some the 
parasitism is not well marked, and they may be conveniently 
called epiphytic. 

Still another possibility must be considered. May we 
not suppose that the first living beings were protoplasmic 
bodies, neither plants nor animals, or both, if you please, 
and from them parasitic and non-parasitic plants were sim- 
ultaneously developed? Orders like Myxomycetes might 
perhaps lead us to suppose that this view was the true one. 
But it may be assuming too much to suppose that Myxomy- 
cetes are plants at all. If they are plants, they have re- 
mained in a low condition, and have no oflfshoots represented 
by higher forms of plants. There appears to be only one 
way to find out whether a given structure is a plant or an 
animal, and that is to see whether it is described in zoolog- 
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ical or botanical manuals. Unfortunately, this does not help 
us in the case of the Myxomycetes. We can safely say, 
however, that the more highly developed parasites have not 
been developed from Myxomycetes, and there is very little 
to lead us to believe that parasitic and non-parasitic plants 
w^ere simultaneously developed from primitive protoplasmic 
structures. 

It has already been stated that phsenogamic parasites 
should be regarded as degenerate forms of other Pha^no- 
gams. Their line of development is not through the para- 
sites of the class of fungi. If one is willing to believe that 
the first parasites were Chytridiaceae, or something ver}' much 
like them, from which it is possible some of the filamentous 
zygosporic and oosporic fungi have been gradually devel- 
oped, he is not, however, forced to believe that such a course 
of development is probable as well as possible. The class 
of fungi is not an homogeneous one. It is rather an assem- 
blage of forms which have certain common physiological 
resemblances, but marked morphological diflferences. When 
one regards fungi as a single class of plants, and attempts 
to trace a clear connection between the highest and lowest 
members, he finds numerous gaps which can not well be 
filled. A general parallelism, however, exists between chlo- 
rophyll-bearing algas and fungi, and one is forced to ask 
whether the order of development has not been from the 
lowest to the highest algae — the class of algae being more 
homogeneous than that of fungi — and whether the fungi 
have not arisen, not from any one primitive group of algse, 
but from diflferent groups of alg?e at different periods in the 
progress from below upward. This view seems to be more 
in accord with existing facts than any other, and brings phae- 
Tiogamic parasites into harmony with the rest. If the 
phaenogamic parasites may be regarded as derived directl}' 
from other Phsenogams, so Chytridiacese may be supposed 
to be derived from rrotococcaceaj. It may be that some of 
the zygosporic and oosporic fungi have come from the ulti- 
mate development of Chytridiaceae, but it is more natural to 
suppose that the greater part of them are direct derivatives 
of zygosporic and oosporic alg^e. Special applications of 
this theory would lead to so many technical details that they 
must be omitted on the present occasion. In general, if the 
theory is accepted, we should expect that the fungi first de- 
rived from any group of algae w^ould exhibit the character- 
istic modes of reproduction. In the sexual reproduction 
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both groups are much alike, and if there are fungi at the 
present day whose reproduction is different from that of any 
algai, it is because the reproduction has assumed more and 
more a non-sexual character, until, as in some groups of 
what are called higher fungi, sexuality has quite dis- 
appeared, as is supposed to be. the case in Basidiomycetes. 
It is sometimes said that non-sexual modes of reproduction 
always precede the sexual. This is true only to a certain 
extent. It may be true, for instance, that in the earliest 
forms which had zoospores the zoospores were at first non- 
sexual, and afterward acquired the power of conjugating. 
But in fungi, where we have more non-sexual forms of 
reproduction than anywhere else, they must, in most cases, 
be regarded as secondary and degraded, not primary forms. 
Fungi are plants which depart more and more from what we 
may call typical plants. When we speak of higher plants 
we mean those in which the organs of assimilation and sex- 
ual reproduction exhibit a high degree of differentiation. 
When we speak of higher fungi, however, we refer to forms 
in which the vegetative organs are represented merely by a 
system of colorless threads, and in which the sexual repro- 
duction is seldom well marked, if it exists at all, and they 
can be called high only in the sense that their numerous and 
often complicated modes of non-sexual reproduction are bet- 
ter developed than in what are called the lower fungi. In 
the struggle for existence among the higher plants those 
succeed best which are best able to assimilate crude material 
in the growing season and have the largest provision of 
seeds and reservoirs of assimilated food to carry them over 
the season of rest. In the struggle for existence among 
fungi, although there is an advantage if the mycelium is 
able to assume an indurated condition, like the sclerotia, at 
seasons unfavorable for growth, it is of much greater im- 
portance that there should be a variety of reproductive bod- 
ies, some of which, at least, are light and easily transported, 
while others are denser and better able to endure extremes 
of temperature and moisture, so that the fungus may be able 
to take advantage of any chance which may arise should the 
proper host be present. How well they are able to take ad- 
vantage of temporary favorable conditions is shown in the 
rapid spread of epidemic diseases caused by fungi. 

But it is better not to pursue the subject further. What 
I have already said will, I fear, appear to you too vague and 
uncertain ; for the balancing of possibilities, although par- 
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donable in philosophy, should not be carried too far in nat- 
ural science. Of course, no celebration of our national 
anniversary is complete without a balloon ascension, and the 
more gas the better, provided the aeronaut, or, as the papers 
generally call him, the professor, only lands safely. So our 
society sends up its annual balloons in the shape of ad- 
dresses in which the professors are allowed to soar above, 
though not out of sight of, facts. But they must not remain 
too long up in the air, and the gas for their balloons should 
be generated in the laboratory of experience and study. In 
their every-day work, it seems to me that the attitude of 
botanists, at the present day, is the correct one. Following 
the prevailing tendency in business affairs, the question they 
ask of plants is not so much, *' Who is your father, and 
where did you come from?'' as "What can you do?" 



The identity of Podosph^ra minor Howe and Microsphsera ftilvo- 

fulcra Cooke. 

MARTHA MERRY. / 

(with plate XI.) 

About two years ago, while making a study of the Amer- 
ican forms of the genus Microsphii^ra, the J/. fulvofulcra 
Cooke came to my notice. The specimen examined was 
from the Ellis collection of North American fungi. No. 1,321. 
The so-called species is described in an article on '* Califor- 
nian Fungi," by Rev. J. E. Vize, in GreviUea^ vol. v, p. 
110, where it is said, " asci not seen." Examination of ma- 
ture specimens shows clearly a single ascus in each perithe- 
cium, thus placing it in the genus Podosphcera. It agrees 
with the description o{ Podosfhcera minor Howe, thus neces- 
sitating the cancellation of Alicrosfhcera fulvofulcra Cooke. 

Several specimens of the so-called Microspha^ra fulvoful- 
cra from different localities have been examined and com- 
pared with the original specimen of Podosfhcera minor Howe. 
In all essential characteristics they agree. There are slight 
variations, arising probably from differences in hosts, vigor 
of growth, locality, age, etc.; but these variations are not 
marked. In many cases on the same leaf intermediate forms 
may be seen which unite the characteristics of the different 
specimens. They may all be embraced in the following de- 
scription, a part of which is quoted from Mr. Howe's orig- 
inal description in Bulletin Torrey Bot, Cluby v, p. 3 : 
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" PoDOSPH^RA MINOR Hozvc, CoTiceptacles scattered or 
crowded ; appendages 10-20, as long or a little longer than 
the diameter of the conceptacles.^ — ^Leaves of Spirsea/' 

Mycelium amphigenous, dense on upper surface of leaf, 
sparing, arachnoid below. 

Perithccia amphigenous, usually gregarious, and abundant 
above, scattered on under surface, reticulated, ranging from 
.071 to .0968 mm. in diameter, often .08. 

A-pfendages 8-22, or even more, often 12, 17, 16, 21, from 
\-2 times the diameter of the perithecium, septate usually 
3-4 times, rarely 7, branching dichotomously 3-4 times, 
divisions sometimes divaricate, smooth or hyaline, color 
brown, shading from base to last septum, branches and last 
cell transparent, ultimate lobes usually merely turgid, occa- 
sionally revolute. 

Ascus oval from .068X.04S mm. to .065 X. 0732 mm. 

Spores 6-8, irregular in form, granular, .00726X.0209 to 
•0197X.0141 mm. Usually filling about one-half the ascus 
cavity. 

I The specimens which have furnished the essential mate- 
rial for the notes recorded in this paper, and some of which, 
accompanied by their respective numbers, are figured in the 
plate, were derived from the following sources : 

No. I. Podosfhcera minor Howe, on Spiraea tomentosa, 
from herbarium of E. C. Howe ; a part of the original mate- 
rial from which the species P. minor was described. 

No. n. '-'' Microsfhcera ftdvofulcra Cooke," "on Spiraea 
salicifolia, from Providence, R. I.; No. 204; collected by 
N. M. Mason." Described in Grevillea^ v, no. Dr. Hark- 
ness, from whom it was received, sa3'S it is a part of the 
original material from which the ^^ M,/ulvo/ulcra Cke." was 
described and named. The collection number, *' 204," on the 
label of n is, moreover, identical with the number accom- 
panying the description in Grevillea, The appendages are 
somewhat fewer and longer than in I, and the spores smaller. 

No. HI. '''' Microsfhcera fulvofulcra Cooke," from herb, 
of Dr. Harkness ; communicated by J. B. Ellis ; on Spirsea 
tomentosa, probably originally from E. N. Amer. The un- 
der leaf surface of' the host is strongly hirsute. The speci- 
men is characterized by a less dense mycelium than I and H, 
a greater number of appendages (often 21), which are shorter, 
with heavier branches, presenting in all respects a more vig- 

1 The remaining ^rt of the description has resulted from careful examination and 
measurement of a sufficient number of specimens to give a basis of characterisation. 
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orous growth. On the same host-specimens forms were 
found with fewer appendages (12), in which case they are 
longer, with more frequent septa, thus approaching No. 11. 

No. IV. '''' Min'osfhiera fulvofulcra Cooke," ex herb. W. 
A. Kellerman, on Spiraea tomentosa ; Fairfield Co., Ohio, 
Oct., 1882 ; the same as 1,323 of the Ellis collection of North 
American fungi. This form is almost identical with No. I. 
Whatever slight distinctions there may be bring it nearer 
No. III. The branching approaches III. The septa are 
less distinct. 

After a careful review of this somewhat important mate- 
rial, it seems conclusiv-ely demonstrated that these forms are 
the same. In a note in the Journal of Mycoloi»^y ^ June, 1885, 
Mr. Ellis referred to the error in his ''North American Fungi," 
and rejects the species Microsphcera /ulvo/'ulcra Cooke. He 
also says that the error fallen into bj' Cooke has been re- 
peated by Dr. Winter in his Exsiccati no. 3,045. The spec- 
imens examined agree with the description of forms on Spiraea 
tomentosa in " Notes on the Am. Forms of Podospha^ra," by 
F. S. Earle, published in Bot. Gazette for Februarv, 1884. 
Whether they should be known as P, minor H. or as P, Oxya- 
canthcB DC, as held by Mr. Earle, I am not prepared to say. 
At all events, they are clearly the same as his form, num- 
bered (4). 

To substantiate the above statements the accompanying 
camera-lucida drawings are offered. The numbers on the 
plate correspond to those in the preceding notes. 

Plate XI. — I. Podosphara minor Howe, on Spinea tomentosa, from E. C. 
Howe. II. The ^* Mierosphara fulvqfulcra Cke." on Spirsea salicifolia, Provi- 
dence, B. I.; the " 204" of the Harkness herb. III. »*if. fulvo/uUra Cke.," on 
Spinea tomentosa, from Harkness herb. IV. ** M. falvofulera Cke.," on Spiraea 
tomentosa, Fairfield Co., Ohio, from W. A. Kellerman; the same materiiil as 
the " No. 1,323 " of the Ellis Coll. '* N. Amer. Fungi." 

a = perithecium X 85 diam. b'' = appendage X 375 diam. 

b = appendage X ^5 diam. d = escaping ascus X ^ diam. 

c = broken perithecium X ^ diam. d'' = ascus X 375 diam. 
e = spore X 375 diameters.* 

[• Dr Peck, of the N. Y. S. Museum, forwarded two sets of specimens of the Podosphfiera 
discussed in this paper, which were collected In Eastern N. Y., but arrived after Miss 
Merrv had completed her work and left Ithaca. Several preparations of each were exam 
ined by myself, however, and measurements were recorded. The results are worth men 
tioning, because they are directly in the line of certain conclusions in the above paper, 
vis.: that differences of host or position occasion variations In the perithecia and the ap- 
pendages of the parasite. In specimens from Splrroa salicifolia the appendages of the 
perithecia were from 9 to 12 in number, and in length from 1%^ to 2 times Its diameter; 
spores 8 (and either 7 or 8 In the next). This clearly approaches the characters of the 
specimens on S. salicifolia already figured under II. Those on Dr. Peck's specimens of 
Spiraea tomentosa had from 16 to 19 or more appendages— in one case 27— whose length 
was from ^to IM the diameter of the perithecium, thus agreeing with specimens on S. 
tomentosa figured In this paper. Furthermore, the specimens from the under surface of 
the 8. tomentosa leaves had fewer (often only 12-16} and longer appendages than those 
on the upper side.— W. R. Dudley.] 
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BRIEFER ARTICLES. 

Zannichellia palustris L.— Prof. Stanley Coulter'u account, in the May- 
number, of a certain pond and its contents is quite interesting to us in Mon- 
tana. All the more so because we have a remarkable spring near Great 
Falls, known as the Giant Spring. This spring really seems to be the out- 
let of an underground river, the flow of water is so great and so strong 
It discharges immediately into the Missouri river, midway between the- 
Black Eagle and the Coulter Falls, and has a river frontage of 500 feet. 
Upon a future occasion I hope 'o make some mention of the various forms- 
of plant life therein found. Zannichellia palustris grows there in abun- 
dance, and may be found in flower from May to September, and yet the 
temperature of the water is only about 52° F., and does not seem to vary 
with that of the atmosphere. So far as my own observations have gone, 
the stems of these plants with the flowers and fruit when growing in this 
spring are nearly always buried in sand, only the slender grass-like leaves 
waving above. And yet, covered up and packed in tine mud and sand as 
these plants are, their essential organs perform their functions unfailingly, 
and a prolific crop of fruit may be found each season. When the flowers 
are covered up in this manner they are always pale, often white, tinged 
with flesh color, but when growing exposed to the light are olivaceous and 
the coverinec of the nutlets is thicker and stronger — F. W. Anderson, 
Helerui, Montana. 

Coloring the nuclei of living cells.— The most interesting fact 
brought out in my work at Tiibingen is the fact that several aniline col- 
ors have the property of coloring the nucleus of many plant cells without 
killing them. That the living nucleus can be stained has been demon- 
strated by several observers in the case of animal cells,* but as far as I now 
know it hiis not hitherto been observed in plant cells. Though the work 
is not yet completed, it will perhaps be interesting to give briefly some of 
the processes by which the results were obtained, and some of the objects 
employed. 

The first color used was dahlia, a violet-purple pigment by whose aid 
Lavalette* had succeeded in coloring living spermatozoa and the nuclei of 
sperm-cells. The most favorable object so far found by me is the nucleus 
of the cells of stamen hairs of Tradescantia. T. Virginica was principally 
used, but other species gave equally good results. Hairs should be chosen 
from young buds, as these are perfectly colorless, not having developed the 
colored cell-sap of the older hairs. The sepals and petals are removed, 
and the stamens thus exposed are plunged into an aqueous solution of the 

1 See Pfeffer, " Uber Aufnahme von Anilinfarben in lebendeZellen," Unters. ausdem. 
bot. Institut, Tiibingen, 1886. Also, Strasburger, " Botanlsches Praoticum,*' fourth edition.. 
* Strasburger, Bot. Pract, fourth edition. 
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<lahlia. After an immersion of from half an hour to three or four hours, 
or even much longer, depending on the strength of the solution, it will be 
found that in many cases the nuclei are more or less deeply colored ; and 
that the cell is not killed is evinced by the continuance of the protoplasmic 
streaming.- It is quite surprising to see how deeply the nucleus is often 
stained without killing the cell. A nucleus so colored appears perfectly 
normal, there being no distortion or change beyond the change in color. 
As yet I have not studied especially what parts of the nucleus are colored, 
but it appears to be the nucleolus and microsomes only, as in the case of 
cells that have first been killed and then stained according to the ordinary 
methods. 

Among other objects that have given more or less satisfactory results 
were the hairs from the base of the perianth of Lilium bulbiferum ; sta- 
men-hairs of Aspleodelus albus ; leaves of Elodea Canadensis and Vallis- 
neria spiralis; root-hairs of Trianea Bogatensis, Cucurbita Pepo, Trades- 
cantia zebrina; spermatozoids of Chara and a fern (probably Blechnum). 
Tn all cases cells were chosen in which there was evident protoplasmic 
movement, in order that there might be a certain means of determining 
whether 01 not the cell was still living. 

Similar and usually quite as good results were also obtained with 
mauvein and methyl- violet, both colors closely resembling dahlia. Usually 
a .1 ^c solution was made, and this diluted with from 50 to 1,000 parts of 
water, according to circumstances. Some doubtful results were obtained 
with other colors, but too uncertain to warrant recording. — Douglas H. 
Campbell, Tubingen. 

The absorption of aniline colors by living cells.— About a year ago 
Ffeffer^ published the results of a rather extended series of experiments 
showing that, contrary to the ordinarily accepted idea, various aniline 
<jolors can be absorbed in large quantities by living cells. I wish here 
merely to call attention to some easily made but instructive experiments 
i3earing on the subject. Pfeffer*s experiments were mostly made with 
methylen-blue and methyl- violet, though numerous other colors were 
also tried. Among colors not employed by him I found that dahlia and 
mauvein, both very similar to methyl violet, were quite as good and acted 
much in the same way. The yellow color chrysoidin also gave good re- 
sults. No very satisfactory results were obtained with red pigments, 
though in some cases safranin, tropceolin and fuchsin gave tolerably good 
coloring, but either it was too diffuse, or the cell- wall was more deeply 
colored than the contents. 

With methylen-blue either the cell-sap is colored, often very intensely, 
e. g., root-hairs of Trianea Bogatensis, or a precipitate is formed in the cel!- 
«ap> ©• g-i Spirogyra. If vesicles of tannic acid are present, as is the case 

'Untereiichunffen aiis dem botan, Instltut in TUblnRcn, 188C. " Ubcr Aufnahme von 
Anilinfarben in lebende Zellen.^' 
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in Zygaema, these are colored dark blue. Methyl- violet, dahlia and 
mauve in color the protoplasm and nucleus, and are specially valuable in 
the study of the latter. In some cases they are also precipitated in the 
cell 8:1 p. Chrysoidin appears to color only the protoplasm. The follow- 
ing are some of the objects that were used : root-hairs of TrianeA Bogaten- 
sis, Cucurbita, Tradescantia zebrina; stamen-hairs of various species of 
Tradoscantia ; Spirogyra spp., Zygnema spp.; roots of Lemna minor; 
leaves of Elodea (Anacharis) Canadensis, Vallisneria spiralis; pollen- 
tubes of Heraerocallis spp., Tradescantia Virginica, Scilla spp.; sperma- 
tozoids of Chara. 

The objects are placed in a solution varying from .002 ^Ic to .001 ^, 
varying with the nature of the cell-wall and the time of immersion. Root- 
hiiir6 are usually especially delicate, and the solution should be very 
dilute or the immersion very brief. 

In most cases objects were selected where tliere was marked proto- 
plasmic streaming, as this is the best means of determining whether the 
cell is alive or not. It is surprising how deeply the protoplasm or nucleus 
may be stained without materially affecting the streaming. For a demon- 
stration of the staining of the protoplasm the root-hairs of Trianea were 
found to be specially favorable on account of their large size and the rapid 
streaming, as well as the readiness with which the color is absorbed. — 
Douglas H. Campbell, Tubingen. 

H. W. Rarenel. — Henry William Ravenel died at Aiken, S. C, July 
17th. This is indeed sad news to all American botanists, for among their 
number there was none more respected and beloved and few whose sci- 
entific work covered so long a period. He was born in the parish of St. 
John's, Berkley, S. C, May 19, 1814. After receiving the usual high 
school training he entered the South Carolina College, and graduated 
with distinction in 1832. He then became a planter, and resided at St. 
John's for twenty years. In 1835 he was married to Miss Elizabeth Gil- 
liard Snowden, of St. John's. His wife died in 185o, leaving a family of 
six children, foui* of whom still survive. In 1858 he married Miss Mary 
Huger Dawson, of Charleston, who, with five children, all daughters, hur- 
vives to mourn their irreparable loss. In 1853 he removed to Aiken, S. 
C, where the remaining years of his life were spent. Although an 
active worker until the close of his life, when he suffered from a long 
illness following an attack of apoplexy, he was, unfortunately, for many 
years, aftlicted with a deafness which was, at last, so great that he could 
hardly converse with strangers. 

Mr. Ravenel was born with a fondness for natural history, and he 
pursued his studies in botany with enthusiasm during the whole of his- 
loug life. As a young man he explored minutely the region about St. 
John's, and he was equally active after his removal to Aiken. There was not 
a group of plants, no matter how small, which escaped his observation. 
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It is doubtful whether any other American botanist has ever covered so 
wide a range of plants. He not only studied critically the phsenogama 
of South Carolina, but he collected and studied, as far as it was possible 
at that time and in a region remote from large libraries, mosses, lichens, 
algse and fungi. But he was not an ordinary collector, heaping up rough 
material to be exchanged for specimens to be counted rather than studied. 
He was a most accurate observer, and always noted the habits and pecul- 
iarities of what he collected. He discovered a surprisingly large num« 
ber of new species of cryptogams, besides a few new phsenogams. Prob- 
ably no person had so complete a knowledge of the cryptogam ic flora of 
the southern states as he, and, for a long time, he and his friend, the late 
Rev. M. A. Curtis, of North Carolina, were practically the only Ameri- 
cans who knew specifically the fungi of the United States. Their inter- 
est in fangi brought them into correspondence with Berkeley, Montague, 
Fries and other leading mycologists of Europe of that time, and the 
name of Ravenel became well known abroad as well as at home. 

His deafness made it impossible for him to accept any position which 
involved class instruction, and he was too modest to seek public prefer- 
ment. The only occasion on which he accepted a government appoint- 
ment was in 1869, when he was appointed botanist to the commission 
which, under Prof. Gamgee, was sent to Texas to investigate the cattle 
disease, and on his return he published a short report on the fungi of 
that state. At one time he was the agricultural editor of the Weekly News 
and Courier, and at the time of his death he held the position of botanist 
to the depjirtment of agriculture of South Carolina. He was an hon- 
orary member of a number of scientific societies of this country and 
Europe, and in 18S6 the degree of LL. D. was conferred on him by the 
University of North Carolina. 

As a writer, he was not voluminous, but the appended list of his 
works includes several valuable papers. They all show thoroughness 
and an active mind which went beyond mere descriptions and inquired 
into causes as well as results. The best known of his works is the 
"Fungi Caroliniani Exsiccati," in five volumes, the first of which ap- 
peared in 1853, and the last in 1860. This is the first published series of 
named specimens of American fungi of which only thirty copies were 
issued. Probably he intended to continue the work, but the breaking 
out of the war and the unsettled state of affairs which followed made it 
impossible to continue the series. At a later period he issued a second 
series in connection with the English mycologist, M. C. Cooke, under the 
title "Fungi Americani Exsiccati," of which eight centuries appeared 
from 1878 to 1882. The species of this second series were collected prin- 
cipally in South Carolina, Georgia and Texas. Apart from the publica- 
tions which bear his name, if we would correctly estimate his contribu- 
tions to American botany, we must also include the very numerous notes 
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and commente furnished by him to other writers, through whose pages 
they are scattered, a monument to his liberality and freedom from pro- 
fessional jealousy as well as to his industry and acuteness. 

The name of Ravenel will be perpetuated in the genus Ravenelia of 
the UredineoB, a genus so peculiar in its character that it is not probable 
that it will ever be reduced to a synonym. There are also many species 
of cryptogams named in honor of him as their discoverer. To those 
who have ever known him as a friend or correspondent, nothing is need- 
ful to keep his memory ever fresh. A devoted husband and father, a 
citizen whose life was full of kindness to all about him, a correspondent 
whose letters, overflowing with friendly feeling as well as information, 
were always a pleasure, a botanist inspired by a true love of nature and 
always guided by the spirit of investigation, we might call his loss irrep- 
arable had he not bequeathed to us an example of what a botanist 
should be. He was one of the pioneers of cryptogamic botany in this 
-country. May those who follow be guided by the same spirit. 

The following list includes all the works of Mr. Ravenel on botanical 
subjects as far as at present informed : 

An enumeration of some few phaenogamous plants, not heretofore 
published as inhabiting South Carolina, found in the vicinity of the 
San tee canal. Charleston MediculJoarnal and Review , iv, 32-38, 1849. 

Contributions to the cryptogamic botany of South Carolina. Charles- 
ton Med. Jour, and Rev., iv, 428-433, July, 1849, Mosses and Hepatics; v, 
324-327, May, 1850, Lichens; vi, 190-199, March, 1851, Fungi. 

A catalogue of the natural orders of plants inhabiting the vicinity of 
the San tee canal, S. C, as represented by genera and species, with obser- 
vations on the meteorological and topographical conditions of that sec- 
tion of country. Proc. Am. Ass. Adv. Sci., I80O, pp. 2-17. 

Description of a new Biptisia found near Aiken, S. C. Proc. Elliott 
Soc. NcU. Hist., i, 33-39, plate 2, 1859. 

Notice of some new and rare phseaogamous plants found in South 
Carolina. Proc. Elliott Soc. Nat. Hist., i, 50-53, 1859. 

Report on the fungi of Texas. In Report of Commissioner of Agri- 
culture on diseases of cattle in the United States, pp. 171-174. Washing- 
ton, 1871. 

On the seemingly one-ranked leaves of Baptisia perfoliata. Pivc. 
Am. Ass. Adv. /Sc*., xx, 391-393, 1871; Ann. Mag. NcU. Hist., ix, 17^175; 
Jour.Bot.f i, n. s., 84-85. 

On the relation of the tendril to the phyllotaxis in certain cucurbita- 
ceouB plants. Proc. Am. Ass. Adv. Sci., xx, 393-397, 1871. 

Some rare southern plants. Torrey Bull., vi, 81-82, March, 1876 

Some more rare southern plants. Torrey BuU., vi, 93-94, June, 1876. 

Abnormal habit of Asclepias amplexicaulis. Torrey Bull., viii, 87-88, 
Aug., 1881. 

Gordonia pubescens. Am. Nat., March, 1882, pp. 235-238. 

The migration of weeds. Torrey Bull., ix, 112-114, Sept, 1882. 

Morphology in the tuber of Jerusalem artichoke. Torrey Bull., x, 
54-55, May, 1883. 

Some North American botanists. Stephen Elliott. Bot. Qaz., viii, 
249-253, July, 1883. 
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A list of the more common native and naturalized plants of South 
Cdrolina. la South Carolina Kesources and Population, Institutions and 
Industries. Published by the State Board of Agriculture. Pp. 312-359. 
Charleston, 1883. 

Also, short notices in Torrey Bulletin, vi, 88; ix, 23, 128 and 140; xi, 
132. A paper on edible mushrooms of this country read before the 
Aiken Vme growing and Hort. Ass. about 1862-63; was printed in the 
Charleston newspapers of the day. W. G. Farlow. 



EDITORIAL. 

Since the consolidation of the national surveys the government has 
done nothing for botanical exploration. Millions have been spent in in- 
creasing our knowledge of the other riches of our domain, but the plants 
have been left to private enterprise. It has been claimed that the botan- 
ical exploration of this country has been well-nigh -completed, but that 
can only be said by those ignorant of the facts. What botanist does not 
know that a collector in a single season's work still brings back with him 
his harvest of new species and increased knowledge of the old? Hun- 
dreds of new species are being described yearly in this country. A sin- 
gle contribution, now on our table, describes 160 new species. In the face 
of all this wealth of undiscovered material, in view of the fact that ge 
ology, anthropology, etc., are receiving abundant aid, why does botany 
lack tlie fostering care of government appropriation ? Money is appro- 
priated for economic botany, but our plea is for the botany of North 
America. There are many localities not reached by collectors, or reached 
at such expense of time and labor that but scanty collections are made. 
The country is settled enough, and botanical interest is so diffused, that 
•exploration could be well parceled out and thoroughly done. The old 
days of government exploration, when the botanist was compelled to keep 
pace with a constantly moving pack train, and snatch what he could in 
his hasty march, are passed, and regions can now be " worked up " in a 
thoroughly systematic way. The congressional committees on agricult- 
ure should be besieged by the botanists of this country to grant an appro- 
priation for botanical exploration, to be under the directipn of the already 
appointed botanical agency, the Department of Agriculture. The herba- 
rium of that department should be enriched by the results of such ex- 
ploration, until the North American flora is completely represented in 
our national collection. Such a provision would not only enrich the 
herbarium of the Department of Agriculture, but all of our larger herba- 
ria, where North American plants are being critically studied. The good 
feeling of American botanists is such that the possessions of one are the 
common property of all. Collectors should be sent to unknown or diffi- 
cult localities to work throughout the season ; local botanists in interesting 
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regions should be employed to thoroughly explore their surroundicgs ;: 
specialists should be sent during the summer to study certain problems. 
In short, a few thousand dollars from an overflowing treasury could be 
made to yield an ample return in our better knowledge of one of the- 
noblest and (in a public way) most neglected sciences. 



OPEN LETTERS. 



A Query. 

Can any of the readers of the Gazette say whether the spores of 
Mbirsilia growu in the United States germinate readily? Having made 
several unsuccessful attempts last winter to grow the spores, I was in- 
formed by Professor Pfeffer that it is difficult to germinate spores grown 
in Germany, and that all accounts hitherto published have been made 
from spores imported from Australia. It would be interesting to know 
whether the same difficulty is met in the United States, and if so, what is 
the cause. D. H. Campbell. 

Tubingen, JtUy, 1887. 



NOTES AND NEWS. 

In the Journal of Botany for June Mr. Arthur Bennett presents a re- 
vision of the Australian species of Potamogeton, describing one new 
species. 

The second edition of Strasburger's Botanisches Pradicum has ap- 
peared in Germany. 

Dr. W. ZoPF has been made Professor-extraordinary of Botany in 
the University of Halle. 

Dr. G. Berthold has been called to the professorship of Botany in- 
the University of Gottingen. 

Scarcely more than a year has passed since the appearance of de 
Bxry's Vorlemng'in iiber Bacterieny yet a second and revised edition has 
been issued by Engelmann. 

Mr. Robert Hessler, of Connersville, Ind., finds Gaura cocci nea 
growing along the C, H. & I. R. R. near that place. His plant was very 
bushy and about fifteen inches high. 

The Wed American Scientist for June has an interesting article on 
the " Oaks of Southern and Lower California" by the editor. It is ac- 
companied by a photograph of live-oaks. 

Dr. Byron D. Halsted, in Agricultural Scienee, has published a paper 
on the germination of cucurbitaceous plants. 

Prof. L. H. Bailey, Jr., of Michigan Agricultural College, wants 
specimens from all parts of the country of Carex grisea (especially from, 
the south and west), C. triceps, C. arctata, and C. retrocurva. 
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The colonial government of Cochin China lias conferred upon Dr. 
Pierre a life pension of 6,000 francs, to provide for the uninterrupted 
completion of his Fotst-Fiara of Cochin China. — Ned, Nov. 

Dr. Edward R. von Janczewsky has been made Professor of Anat- 
omy and Physiology of Plants in the University of Krakow. 

Dr. J. C. Arthur has accepted the professorship of Botany in Purdue 
University, pending the establishment of an experiment station at the 
university. After Sept. 1 his address will be Lafayette, Indiana. 

Dft. A. DE Bary, of the Botanical Institute at Strasburg, has been 
appointed Professor of Botany and Director of the Botanical Institute of 
the University of Leipzig, to succeed Prof. A. Schenk, who retires. 

The BiTLLETlN of the Calif. Acad. Sci., vol. ii.,No. 6, has just been issued. 
Of botanical interest it contains E. L. Greene's " Studies m the Botany of 
California and Part^ Adjacent — V.," already noticed on p. 3i6, vol. xi. 

Dr. N. S. Townshend delivered an address before the Columbus 
Horticultural Society at their meeting on May 28, on " Botany in the 
olden time." The address is printed in the Journal of the society for May.^ 

In the proceedings of the Newport Nat Hist. Society, a lecture by 
Prof. W. W. Bailey on the " Flora of Rhode Island" is published. It is 
full of interest, and at the close makes a telling appeal for herbaria and 
botanic gardens. 

In the American Naturalist for June R. C. Stearns describes and fig- 
ures Araujia albens (a South American asclepiad) as a moth trap. The 
moth is caught by its proboscis in searching for nectar, and the more it 
pulls the tighter the grip, something on the principle of an old-fashioned 
boot- jack. 

Rev. Francis Wolle 8 new work on the " Fresh-water Algse of the 
United States," which has just been issued, consists of two volumes, one of 

Slates and one of texL It is published bv the author, and sold for ten 
ollars, which is less than half the price of Cooke's "British Fresh water 
Algse,'' a similar but smaller book. 

In his synopsis of Tillandsieae Mr. J. G. Baker has completed the first 
five genera, Sodiroa, numbering 3 si)ecies (1 new). Caraguata 12 species, 
Schlumbergeria 3 species, Guzmannia 5 species (1 new), and Catopsis 9' 
species (4 new). Tillandsia contains 11 sections, and 19 of its species are 
described in the July Journal (/Botany. 

Dr. George Vasey, botanist to the Department of Agriculture, has 
published his third bulletin. The subject is, " Grasses of the South," a 
pamphlet of 63 pages and 16 plates. Dr. Vasey is doing a valuable w(»rk 
m getting at the needs of various regions and disseminating knowledge 
concerning the cultivation of grasses and forage plants. 

W. D. Hays' books on fungi seem to be arousing not only the indig- 
nation but merriment of our English brethren. The following passaa;e 
from a review in Gardener's Chronide is a sample : " As for the edible spe- 
cies, perhaps the less said of them the better ; possibly some of our very 
remote, flat-headed, pala)olithic precursors might have been able (if their 
jaws were powerful enough) to masticate woodv and leathery Polyporei, 
accompanied by sheets of dry rot peeled from prostrate logs, with a dessert 
of shivering, cold and loathsome Tremellas." 
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The SIXTH edition of Dietrich's Forst- Flora, "a description of the 
most important trees and shrubs for the forester," has just been com 
pleted by the pubUcation of the sixtieth lieferung. It forms two larg^ 
•quarto volumes, with 3(^0 colored plates. Dr. von Thiimen, the editor, 
is to be congratulated upon the completion of so valuable a work for 
forestry interests. 

The discovery, at Kew, of a sensitive labellum in Masdevallia, an 
Australian orchid, adds to the attractions of that alreadj' richly dowered 
group of plants. An insect alighting on the labellum is lifted up at first 
slowly, then suddenly as if with a click is caught in the box formed when 
the lip is closed. In about twenty minutes the lip descends and is as 
irritable as before. 

Teachers who wish to demonstrate the presence of starch in vessels 
will find that it 03curs abundantly in the vessels of the leaf-stalks of 
Plantago major, and also in several other species. Fischer finds the quan- 
tity to vary from a few grains to sufficient to completely fill the vessel. 
-Schrenk finds starch abundant in the pitted vessels of the root stock of 
Aristolochia Serpen taria. 

Science has changed its form and price, the former for the sake of 
the latter, which could be its only excuse. Having become attached to 
the old dress, we are not yet prepared to say that we like the new. Time 
may prove that this was a wise step, and publishers understand their 
needs better than any one else can, but to an outsider the change looks 
like a step downward from a high plane. 

Die naturlichen Pflanzenfamilien appears with most commend- 
able rapidity, and the work continues of the same high grade, both in 
the matter of text and illustration. The eighth part, just at hand, con- 
tinues the discussion of the Gymnospermte, begun in the third and fourth 
parts. The Coniferae are by Eichler, Engler and Prantl ; Gnetaceae by 
Eichler ; Angiospermse are also begun by Engler. 

Mr. Watson writes that Arabia petrsea is to be dropped from our 
^. Am. flora The Willoughby Mt. plant of the Manual is a true Sisym- 
brium, S. humile of Meyer, an Asiatic species found throughout British 
America from Anticosti to British Columbia and Alaska. The Vermont 
locality is the only one known in the United States. On the other hand, 
the Greenland Sisymbrium humifusum is an Arabis, and is found in 
Labrador and on the west coast of Hudson's Bay. 

The address of Axel Blytt. on " Distribution of Plants," before the 
"botanical section of the Association of Scandinavian Naturalists, is pub 
lished in the July Journal of Botany, His opening sentence is, *' The dis- 
tribution of plants is essentially dependent on climate.'' His last words 
are, " I believe the precession of tho ec^uinoxes to be a natural cause of 
such changes in climate, and that the distribution of species is essentially 
govern^ed by the periodical changes in the earth's orbit" 

The Columbus (0.) Horticultural Society held a " strawberry 
meeting " early in June at Horticultural Hall of Ohio State University, at 
which papers were read treating of the strawberry from a botanist's 
stand-point. Prof. W. R. Lazenby; from an originator's stand-point, M. 
-Crawford ; from an entomologist's stand-point, W. B. Alwood ; from an 
editor's stand-point. J. J. Jauney ; and from a chemist's stand-point, Prof. 
H. A. Weber. At the close of the meeting the members present consid- 
ered the strawberries present from the epicure's stand-point, which was 
no doubt the most delightful stand-point of all. 
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The report of the department of botany, British Museum, for 1886^ 
shows 48,111 specimens mounted during the year. The most important 
collection added was the herbarium of the mycologist C. E. Broome. It 
consists of a collection of British and foreign fungi, comprising about 
40,000 specimens, many of them types. From Edinburglj has been re- 
ceived a collection of plants belonging to Archibald Menzies, who accom- 
panied Vancouver round the world, and whose name is so familiar in our 
western botany. Our own collectors are well represented among the pur- 
chased specimens. 

Jos. F. James has a paper in the July number of the American Nat- 
urcUist on " Milkweeds,' throughout which he very curiously confounds 
the latex and the " sap " of these plants. On p. 608 he says : " Yet, not 
every plant possesses a sap of such service as that of the milkweed. Serv- 
ing as a vehicle for the conveyance of nourishment from the roots to the 
leaves, it carries with it at the same time such disagreeable properties 
that it becomes a better protection to the plant. * * * There are a 
great many plants which possess a milky sap, only not so well developed 
as in the milkweed." 

The last number of Drugs and Medicines o/N. A. (March) contains- 
the conclusion of the account of Lobelia syphilitica, L. cardinalis, Scro- 
phularia nodosa, Lindera Benzoin, Diphylleia cymosa, Cercis Canadensis 
and Erechthites hieracifolia. The usual excellence characterizes both text 
and illustrations. An extensive foot-note gives a sketch of Dr. B. S. Bar- 
ton, one of the early American botanists of note. It would seem that the 
claims of a plant which is neither a commercial drug nor used in med- 
icine to a place in this work were somewhat tenuous. This is the case 
with three of the species listed above. 

M. F. Crepin has published (Roy. Bot Soc. Belgique) "Nouvelles re- 
marques sur les Roses Am^ricaines," called out by Mr. Watson's " History 
and Revision of the Roses of North America." M. Crepin gives directions 
to collectors concerning collecting and observation, and then follows with 
critical remarks upon the species as presented by Mr. Watson. The ob- 
ject is to arouse additional investigation with regard to certain species. 
RR. acicularis, Nutkana, minutifolia, Carolina, humilis, foliolosa, setigera 
and gymnocarpa are considered well-known and defined species. RR. 
lucida and nitida need further observation. R. Mexicana is not pro- 
nounced upon, as M. Crepin has not sufficient material; while RR. blanda, 
Arkansana, pisocarpa, Californica, Fendleri and Woodsii are said to be 
questionable species. 

R. W. Raymond's paper on " Indicative Plants," read before the St. 
Louis meeting of the Am. Inst of Mining Engineers, has been distrib- 
uted. Referring to the uses made of '^ signs '' by practical miners, pros- 
pectors, etc., who neglect nothing, for everything is equally important to 
them, the author thinks that modern science has neglected them too 
much. Viola calaminaria, the Westphalian " zinc-violet," is described 
and figured ; also, Amorpha canescens, the " lead-plant." Dr. F. Stapflf, of 
Berlin, also reports, since the presentation of the paper, that at Carceres,. 
Spain, the native prospectors locate with surprising skill, in spite of sur- 
face gravel, the underlying outcrops of phosphorite, by means of the 
growth of Convolvulus althstoides. The author adds a fourth case from 
Montana, where a plant, regarded by experienced prospectors as an indi- 
cation of silver ore in the soil, turns out to be Eriogonum ovaKfolium, 
which may be destined to be called the "silver-plant." 
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J. M. Janse records* a remarkable instance of mimetisra in the flow- 
ers of Maxillaria Lehmanni, from Central America. On the central re- 
gion of the labellum is a callosity which is covered by a fine yellow pow- 
der, which* bears an almost exact resemblance to a layer of detached 
pollen-graina. The author suggests that they are taken for pollen-grains 
by bees, which devour them eagerly for the large quantity of starch 
which they contain. * * * The substance in question appears to be an 
-epidermal structure, consisting of the detached, nearly spheroidal, constit- 
uent cells of raoniliform hairs. Herr Janse believes that this is the first 
instance recorded of the occurrei^ce of starch in hairs.— Jimr. Roy. Mic. 
Soc. 

One of the most important recent announcements is that of the 
publication of the " Annals of Botany.*' It is to be an occasional appear- 
ance of original papers, well illustrated, on all subjects pertaining to bo- 
tanical science. The form will resemble that of the Quarterly Journal of 
Microscopical Science, and the fact that it is to be published by the Oxford 
University Press is a guarantee of fine typographical work. The editors 
are Prof, feayley Balfour (Oxford), Dr. Vines (Cambridge) and Dr. Farlow 
(Harvard). The most prominent botanists in Britain have promised 
their support, as well as Dr. Gray and Dr. Farlow in this country. It will 
appear in parts, and the price for each volume will be one guinea. 

The report of the department of agriculture of the University of 
Minnesota, a single volume covering a period of several years and recently 
issued, contains two papers by J. C. Arthur on the supposed poisonous 
alga?, Gloeotrichia Pisum (at first called Rivularia fluitans), being the re- 
sult of observations made in 1882 and 1884. The first of these papers has 
been already noticed in this journal (vol. viii., p. 266). They deal with 
the appearance and geographical distribution of the alga, and especially 
with its supposed poisonous qualities when swallowed by cattle, rrof. M. 
Stalker, State Veterinarian of Iowa, also makes a report on the latter in- 
quiry ; and both observers conclude that the facts do not sustain the view 
that the alga is detrimental to the life or health of animals. 

Prof. Thos. C. Porter has issued " A List of the Carices of Pennsyl- 
vania," a reprint from Proc. Philad. Acad. The authority of the list, 
aside from the name of a well-known botanist, is attested in the first sen- 
tence ; " All the species of Carex contained in this list are represented 
in the herbarium of Lafayette College by specimens from all the counties 
named, with the single exception of C. Torreyi." If all our catalogues 
rested upon such a substantial basis they would mean much more than 
they do. Prof. Porter has long had Pennsylvania botany within the reach 
of his hands, and in no group has he taken greater interest than in Carices. 
A good feature is putting tne name of the county first in sra^H caps, fol 
lowed by particular stations in ordinary print, and then the name of the 
collector m italics. The list comprises 122 numbers, 98 species and 24 
varieties. 

Whether " for the present and for practical purposes a lichen re- 
mains a lichen " or not, the evidence seems to be daily growing stronger 
that a lichen is nothing but a fungus and an alga in a symbiotic relation. 
Bonnier has not only succeeded in obtaining by artificial culture in a 
sterilized atmosphere a well- developed thallus in several species of corti- 
•colous and saxicolous lichens, but lately has carried these artificial lichens 

ifier. Deutsch. Bot. Gesell., iv (1886), pp. 277-83. 
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to fructification in several cases. The most successful experiments were 
•conducted at high altitudes in the Alps and Pyrenees. Heretofore one of 
the chief objections to the cultures ot Bonnet, Stahl and others has been 
that they used gonidia and fungus hyphse. But in the successful experi- 
ments oi Bonnier the alga used was a Protococcus or Pleurococcus, while 
those in which gonidia were used under the same conditions failed. 

Mr. R. a. Rolfe, in Oanlener's Chronicle (June 11), describes a bi- 
:generic hybrid between Colax (Lycaste) jugosus as male and Zygopetahim 
crinitum as female. He gives it a new generic name, compounaing the 
two parent names and calling it Zygocolax. He does not pretend to rank 
it with natural genera, but considers these hybrids as artificial produc- 
tions and to be treated accordingly. It is questionable whether they 
should be dignified with new generic names of any kind, as botanists 
have not yet grown out of the notion that crossing genera should not be 
considered distinct. It is still an open question how far the skillful ma- 
nipulation of cultivators should affect the definition of natural genera. 
The same writer, in a paper before the Linnean Society on " Bigeneric 
Orchid Hybrids," presents the following conclusions with regard to orchid 
hybrids: (1) Hvbridization may take place, not only between distinct 
species, but also between distinct genera, or between plants so structurally 
different as to be usually regarded as such ; (2) these hybrids are gener- 
ally of artificial origin, or accidentally produced, and can not be treated 
in the scheme of classification either as varieties, species or genera; (3) 
the possibilhty of hybridization taking place between species hitherto 
considered as distinct does not necessarily prove them to be merely forms 
of the same species: (4) the occurrence of a hybrid between two struct- 
urally different genera does not prove the necessity of uniting them in 
one, nor can such hybrids be arbitrarily referred to either of the parent 
genera; (6) species and genera will always have to be dealt with m the 
43cheme ot classification according to their structural peculiarities and 
differences, without reference to the possibility of hybridization taking 
place between them. 

The tardy development of the ovules of the Orchidacese has long 
been known. Recent studies of Guignard* among plants of this order 
add to the number and throw much additional light on the subject. So 
slow is the development of the ovules that in some cases six months 
elapses between pollination and fecundation. Orchids of temperate cli- 
mates, however, are quicker, the time varying from one to four weeks. Is 
this because they are more likely to be exposed to untoward influenccF 
than those of the equable tropics ? The orchids are not alone, however, 
in this respect Maury* has recently found that several species of Ver- 
bascum kave rudimentary ovules at the time of pollination, and other 
plants are already known. Probably when the subject has been further 
investigated the list will be greatly increased. It would appear from 
Van Tieghem's and Guignard^s researches that the development of the 
ovule is a sort of hypertrophy resulting from the formation of an excess 
of nourishment It is well known that the pollen tubes live in the tissues 
of the pistil in a parasitic fashion, and if they develop in their growth a 
ferment, as certain fungus parasites do, there is no reason why h)rper- 
trophv should not be the result in the one case as it so commonly is in 
the other. Here is an interesting field for some American botuiist to 
work, respecting our native plants. 

> Ann. 8ci. Nat. (Bot.), Iv, 202. 

« BuU. Soc. Bot France, viil, 529. Fide J, R. M. S. 
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Db. Asa Gray has been triply honored abroad this year during the 
season of degrees. Not that any titles could add to the wealth of his 
fame, but they are very pleasant acknowldgeraents of his great services 
to the science of botany. The degrees come from Cambridge, Oxford 
and Edinburgh. The D. C. L. of Oxford was accompanied by the follow- 
ing summary of his personal characteristics : Moribus suivissimis verita- 
tisque semper quam famas proprim studiosior. The LL. D. of Cambridge, 
came with the epithet Fiorx sacerdos vbnerabiliSf and the following addrebs 
by Dr. Sandys (we clip a translation from the Independent) : "And now 
we are glad to come to the Harvard Professor of Natural History,/acifc 
prinoeps of transatlantic botanists. Within the period of fifty years how 
many books has he written about his fairest science, how rich in learning, 
how admirable in style ! How many times has he crossed the ocean that 
he might more carefully study European herbaria, and better know the 
leading men in his own department! In examining, reviewing, and 
sometimes gracefully correcting, the labors of others, what a shrewd, hon- 
est and urbane critic has he proved himself to be! How cheerfully, 
many years ago, among his own western countrymen, was he the first of 
all to greet the rising sun of our own great Darwin, believing his theory 
of the origin of various forms of life demanded some First Cause, and 
was in harmony with a faith in a Deity who has created and governs all 
things! God grant that it may be allowed to such a man at length to 
carry to a happy completion that great work which he long ago began, 
of more accurately describing the flora of North America. • Meanwhile, 
this man who has so long adorned his fair science by his labors and his 
life, even unto a hoary age, * bearing,' as our poet says, * the white blos- 
som of a blameless life,* him, I say, we gladly crown, at least with these 
flowerets of praise, with this corolla of honor [his saltern lavdis JiosculiSj 
hoc saltern honoris cordlay libenter coronamus^. For many, many years may 
Asa Gray, the venerable priest of Flora, render more illusj^ious this 
academic crown!" To no one has the degree ever come more worthily. 
May the prayer for added years be answered! It finds an echo in every 
American botanist's heart. 
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ificidian on Janiperas Yirginiana. ^ 

W. G FAK.LOW. 

During a visit to Bermuda in the winter of 1881 I exam- 
ined the cedars, Juniferus Bcrmudiana L., which ever}^- 
where abound, in order to ascertain whether they were in- 
fested by peculiar species of Gymnosporangium. I was 
unsuccessful in my search and, as far as could be seen with 
the naked eye, the cedars were free from any species of 
TJredineae. The twigs of some trees growing near Paynter 
Vale on Castle Harbor, however, bore roundish galls at- 
tached on one side to the twigs which resembled the distor- 
tions caused by Gym. globosum on J. Virginiana in the 
United States. It was only after an examination with a hand- 
lens that insignificant spots were detected which, seen in sec- 
tion under a higher power, were found to be due to the 
presence of an secidium. My specimens were collected in 
February and, at that date, the peridia hardly protruded 
beyond the surface of the galls, and in some cases had not 
opened at all. I hastily assumed that better material could 
be obtained later in the season and, at my request, Dr. Wal- 
ter Faxon, who subsequently visited Bermuda in mid-sum- 
mer, kindly sent me galls collected in July. Contrary to my 
expectation the fungus was not in so good a condition as in 
the material collected in February, and a re-examination of 
my own specimens convinced me that the aecidium on them 
was past its prime in spite of the fact that a few peridia were 
not open. 

In the spring of the present year I received from Mr. F^ 
S. Earle some twigs of J. Virginiana collected at Oceart 
Gfrove, Miss., in January, on which were galls not more tbatt 
quarter of an inch in diameter, not more than half the size 
of those on J. Bermudiana and fresher, with the color ofT 
mahogany. If the galls on J. Bermudiana looked like old 

rJls of Gym. globosum of several years' standing, those on 
Virginiana looked quite as much like the young first-year's 
galls of the same species. The specimens collected "by Mr. 
Earle had aecidia essentially the same as those that I have 
found in Bermuda but in better condition for study, so thibt it 

ifBMd At the meeting of the A. A. A. S.. in New York, August 15. 18S7. 
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is probable that the fungus which I consider to be the same 
in both cases is in perfection in December and January. 
Compared with other Uredineae which grow on Coniferas, the 
aecidium in question, apart from the galls which indicate its 
presence, is decidedly less conspicuous, and an excellent ob- 
server of plants, Mr. Wm. Peniston, who lives close to the 
affected trees at Paynter Vale, assured me that he had never 
noticed any yellow or brown fungi on the galls. 

The occurrence of an a;cidium on Juniperi, which produces 
distortions resembling those of a Gymnosporangium, has not 
hitherto been suspected and, as no similar form is known to 
me, the species may be described as follows : 

^ciDiuM Bermudianum u. sp. — Gall perennial, globose 
or subreniform, when young often distinctly lobed, surface 
at first mahogany-colored becoming darker with a honey- 
combed surface, i-^ inch in diameter, ^cidia minute, about 
.20 mm. broad, .20-.25 mm. high when mature. Peridial 
cells oval or elliptic, .038X.05 mm. average, surface covered 
with sinuous slightly raised ridges. Spores brownish, usually 
polygonal in outline, rarely spherical, .019-.023 mm. in 
diam., surface smooth or only very slightly roughened. 

On the smaller branches of yuniperus Bermudiana and ^. 
Virginiana. Winter. Bermuda (jFar low). Mississippi ("^ar/erj. 

Whether this aecidium is connected with any Gymno- 
sporangium is very doubtful. No species of that genus is yet 
known in Bermuda and the a^cidia of the Gymnosporangia 
of the Southern United States, as determined by the cult- 
ures of Thaxter and others, are supposed to be well known 
Roesteliai growing on Pomese with the exception of Gym. 
globosum, a species in which cultures have given only nega- 
tive results as yet. There are two facts, however, which 
would lead us to hesitate before thinking that there is a con- 
nection between JEc. Bermudianum and Gym. globosum. 
The latter species is very common in the Northern States on 
J. Virginiana, while -^c. Bermudianum is known only near 
the sea in the extreme South. Furthermore, in the cases 
which have been carefully studied, the Gymnosporangia 
occur in the spring and the a^cidia forms come later in the 
season. JEc. Bermudianum, on the contrary, develops in 
mid-winter just before the appearance of the Gymnosporangia 
in the Southern States, and if we believe that the two forms 
are connected, we must recognize an interval of at least 
seven months between the disappearance of the teleutosporic 
form and the apearance of the aecidial form. It is more prob- 
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able that the present ascidium has no connection with our 
known Gymnosporangia, and that its other stages may very 
likely be traced to other Uredineas which inhabit warmer 
regions near the Gulf of Mexico and the Atlantic. The re- 
semblance of the galls in the two fungi is certainly curious. 

The relation of JEc. Bermudianum to the Roestelise al- 
ready known in the United States is not very close. A 
differential diagnosis is hardly necessary, for the characters 
above will be recognized as sufficiently marked by those who 
study this group of plants. The species which in the micro- 
scopic characters of the spores and peridial cells comes 
nearest to the present species is /?. lacerata Cooke, which 
grows on Crataegus in the Southern States. In the dis- 
tortions produced, the absence of ridges on the peridial cell, 
and several other respects, the differences between the two 
are decided. It is to be hoped that observers in the field will 
gather more information about this curious fungus. 



Insect relations of certain Asclepiads. I. 

CHARLES ROBERTSON. 

(with plate xn.) 

AscLEPiAS VERTiciLLATA. — The gynostegium is very 
small, the anther wings measuring about one and two- 
fifths millimetres. It fastens the corpuscula almost exclu- 
sively upon the hairs of the legs of insects ; and, in this 
respect, shows a strong contrast even with- A. incarnata. 
While the corpuscula of the latter are sometimes found on 
the tips of the claws of the largest visitors, Bombus and 
Sphex, those of this plant are rarely found even on the claws 
of the smallest, Ceratina dupla, Halictus, and Cerceris com- 
pacta (?). Of ninety-two specimens bearing corpuscula, 
eighty-eight have them on hairs alone, and four on the hairs 
and claws. That is, one specimen in twenty-three has them 
on its claws, while about one in three of those bearing cor- 
puscula of A. incarnata has them on its claws. As the wings 
increase in size in the three following species, corpuscula are 
attached more frequently to the claws and less often to the 
hairs. Eight specimens show pollinia on. their tongues. 
There is quite a contrast between this species and A. incar- 
nata, in respect to the formation of combinations of corpus- 
cula. A. verticillata does not form them so readily ; and, in 
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fact, does not need to, as it is better adapted to fix its cor- 
puscula directly upon the insect. On account of the short- 
ness of the hoods, the position of the corpuscula on the legs^ 
of insects depends on how much the length of the legs ex- 
ceeds that of the slits. The feet of the smallest visitors reach 
below the angles of the wings, and corpuscula are found on 
their tarsi. Large insects, bumble-bees, have pollinia on 
hairs from the claws to the middle of the tibise. I have found 
no dead insects on the flowers. 

Associated with a gynostegium of the character indicated 
above we find hoods which are very broad and shallow, 
being not much over half as deep as those of A. incarnata. 
They open considerably below the level of the style-table,, 
and their tips are turned outward, (fig. i.) 

Compared with A. incarnata, this species shows a marked 
increase in insects of small size and short tongues, Halictus,. 
Odynerus, Cerceris, Crabro, Pompilus, Priocnemis, Myzine, 
and fewer long tongues. If it had been observed to the same 
extent and under as favorable conditions, it would show many 
more species of Hymenoptera. As the hoods increase in 
depth from this through A. incarnata, Cornuti, and Sulli- 
vantii, longtongued bees increase in number of individuals^ 
while the number of species of Hymenoptera decreases. The 
number of species of butterflies in the table is quite mislead- 
ing. The most common were small ones, which seldom 
remove pollinia of any Asclepias, the large species being 
represented by only one or two individuals of each. 

In color, accessibility of nectar, and, consequently* in 
the general character of its insect visitors, A. verticillata 
shows more resemblance to certain Umbelliferae than to the 
other species referred to in this paper. 

Observations were made in a patch about fifteen feet long 
and four feet wide, on ten days, between July 20 and 
August 21. 
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AscLEPiAs INCARNATA. — The Small anther wings are 
^adapted to fasten the corpuscula upon the legs of large 
insects from the claws to the middle of the tibiae, and on the 
■claws and tarsal hairs of the small ones ; but they catch the 
hairs much more frequently. Of 153 specimens bearing cor- 
puscula, 103 have them on the hairs alone, 42 have them on 
the hairs and claws, and 8 on the claws alone ; or, 145 have 
polHnia on the hairs, and 50 have them on the claws. That 
IS, about one-third of the specimens bearing pollinia have 
the corpuscula attached to their claws. These processes are 
not so easily caught, because they are so large. Corpuscula 
are sometimes found on the tongues also, as I have found 
in 29 out of 156 specimens, 3 of these bearing them on the 
tongues alone. Combinations of corpuscula are formed 
much more readily than in A. verticillata. Sometimes a 
•dead insect is found on the flowers. This occurs only when 
all or most of the feet are entangled simultaneously, so as to 
render the insect absolutely helpless. I have found Pelo- 
poeus cementarius and a Colletes killed in this way. As the 
flowers become larger, in the next two species, insects are 
killed more frequently. 

The hoods are comparatively broad and shallow, and 
their tips do not project beyond the anthers. The visitors 
are more miscellaneous than those of the other species we 
have to consider. 

The most abundant insects observed by me on the flowers 
-were bumble-bees, especially Bombus separatus, wasps 
(Sphex and Tachytes) and butterflies (Papilio and Danais). 
Notes were made m a patch covering two or three acres, on 
twenty-one days, between July 22 and August 21. 
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AscLEPiAs CoRNUTi. — The anthers are much larger 
than in the preceding, and, as a consequence, the corpus- 
cula are fastened to the claws of insects more frequently. 
The tarsal hairs are not readily caught unless they are 
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long. However, corpuscula are found more frequently on 
the pulvilli and on the hairs near the claws than on the 
claws. Even when small and short-legged insects succeed 
in extracting pollinia and inserting them into the stigmatic 
chambers they have great difficulty in breaking the retina- 
cula, and often lose their lives in consequence. Hive-bees 
are frequently killed when most of their feet are entangled. 
On June 24 I picked thirty dead hive-bees from the flowers.^ 
I have also found five species of flies and four species of 
moths killed on the flowers. 

The hoods, although hardly longer than the anthers, are 
comparatively broad and deep, favoring long-tongued bees,, 
which are the most abundant visitors. 

As butterflies have been found on the preceding plants, 
they would be expected to occur on A. Cornuti. H. Miiller 

fives a list of thirty-one species of insects observed on the 
owers in Europe.* No butterflies are mentioned, but three 
species of Lepidoptera of other families, on which pollinia 
were not found. In Illinois I caught seventeen species on 
the flowers, six of these showing pollinia. 

Notes were made on twenty-two days, between June 2r 
and July 22. 
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AscLEPiAs SuLLivANTn. — The anther wings are large 
and strong, the slits being fully one millimetre longer than 
in A. Cornuti. At the angles, the wings diverge strongly^ 
so as to catch the divergent claws ; and this is the only 
Asclepiad I have observed which fastens its corpuscula 
upon the claws more frequently than upon the other pro^ 
cesses. The few small insects which occur on the flowers 
rarely get their claws caught, and, when they do, rkrely escape. 

1 W. H. Leffgett found dead hive-bees on some AsdeplM, probably Cornuti, but does 
not mention the species. See Amer, Naturalist, iii, 3^8. 

«** Fertilization of Flowers," 899, 400; also, '* Befruchtung der Blumen," 336, and. 
** Weitere Beobachtungen," iii, 61. 

3 See Botanical Gazette, zi, plate vili. 
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The great number of hive-bees killed on the flowers of 
this plant and of A. Cornuti, besides being a matter of curi- 
osity, and, indeed, of economic importance, is interesting in 
the study of the insect relations of the different species. 
Dead hive-bees are found on the flowers of A. Sullivantii 
much more frequently than on A. Cornuti. From the flowers 
of a patch which bore fifty-two follicles, I picked 147 dead 
hive-bees, from which it seems that the flowers are bet- 
ter adapted to kill hive-bees than to produce fruit through 
their aid. On seventeen days between July 2 and 27, 1885, 
I visited a patch to collect the insect visitors, and picked 671 
from the flowers. I have often found four, and, in one case, 
seven dead bees on a single umbel. The intervals between 
my visit were such that many bees must have escaped my 
counting by being blown oflT by the wind, carried away by 
insects, or by falling with the flowers. 

Most of the bees observed on the plants were trying to 
escape from the flowers. Of those which escape, many leave 
some of their tarsi between the anther wings, and m\ist often 
die in consequence. These broken tarsi interfere with the 
insertion of the pollinia, and stop the claws in their passage 
through the slits. Many bees which might escape are killed 
by ram, for I have observed a marked increase in the num- 
ber of dead bees on days following showers. Many fall a 
prey to predaceous insects. I have seen them, while still 
alive, attacked by ants, spiders and Podisus spinosus. I 
believe the Podisus frequents the flowers to prey upon the 
insects thus entangled. 

There are two ways in which the flowers may bring dis- 
aster to hive-bees. It is common to find corpuscula, with 
their pollinia, fixed to some part of the tongue, and these 
bodies may interfere with the insertion of the tongue into 
narrow nectaries. Then, the corpuscula cover the claws so 
that the feet slip, and pollination is sometimes facilitated in 
this way. If the bee escape from the flowers with its tarsi, 
its trouole is not over, for it may lose its life on account of 
the claws being blunted by the corpuscula.* 

Besides hive-bees, species of Megachile, Halictus, Astata, 
Lucilia,* Trichius, Pamphila, and Scepsis were found dead 
on the flowers. 

^See R. Bickford, Am. Nattiraliat, ii, 665. J. Kirkpatrick says: " When the claws are 
thus fettered, the bee can not climb upon the comos nor collect honey, and is Hoon ex- 
pelled fr>m the hive and must die. The unfettered bees tumble them out nFith little cer- 
emony." Am. Nat., iil, 109. 

* The Diptera mentioned in this paper were kindly determined for me by Dr. 8. W. 
Williston. 
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The large obovate hoods projectjialf their length beyond 
the anthers, which increases their depth, and makes small 
insects less likely to become entangled. The structure of 
the hoods and the great difficulty smaller insects have in 
cflecting pollination convince me that bumble-bees have had 
most influence in modifying the flowers, and they are the 
most common visitors except hive-bees. 

It is to be remembered that hive-bees do not belong to 
our fauna, so that an adaptation to these flowers was not to be 
expected. By their great abundance, their constant eflbrts 
to escape, with the met that their dead bodies occupy the 
flowers and give forth a disagreeable odor, they have pro- 
<luced a well marked disturbance of the insect relations of 
this plant. 
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AscLEPiAs TUBERosA. — The anther wings are very del- 
icate, as in A. verticillata, and are adapted to catch the 
tarsal hairs. Of many specimens bearing pollinia, two small 
bees, Coelioxys and Augochlora, are the only ones with cor- 
puscula on their claws. 

The hoods are long and narrow, and their tips project 
far beyond the anthers, so that the nectar is only readily 
accessible to long and thin tongues. 

The long tips also hold the bodies of insects so far above 
the angles of the wings, that only those with long legs easily 
remove the pollinia. The bright orange- red color of the 
flowers and the structure of the hoods suggest adaptation to 
butterflies, and the small anther wings seem to be especially 
suited to them. The claws of these insects are rather 
straight, and, when not in use, are held close together and 
directed in line with the leg ; so that they do not often enter 
the slits. Whenever I have compared them, it has seemed 
that butterflies have corpuscula on their claws less frequently 
than do Hymenoptera. Of fifty-three specimens bearing 
Asclepias pollinia, only eight have them on their claws. 
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Notes were made on a few scattered plants on eighteen 
<Jays between June 23 and August 17. This is the only spe- 
cies on which no bumble-bee was seen. By far the most 
■abundant visitors are the butterflies. 
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AscLEPiAs PURPURAscENS. — The anther wings catch the 
hairs of the tarsi in all of the cases observed. 

The hoods of the reddish purple flowers are long and 
narrow, their tips being much longer than the anthers (fig. 
2). In the back of the hood is a process which projects in- 
ward to meet the broad horn, and thus completes the parti- 
tion between the very narrow honey receptacles. 

In mv neighborhood A. purpurascens blooms first, when 
buoible-bee workers and Sphegidae are least abundant, and 
shows a greater preponderance of butterflies than in A. tube- 
rosa. 

I watched a few plants on seven days between June 2 
and 19. 





m 




i 


X 




With tx)lliDia 


1 
5 


5 
11 


1 


1 


g 


Without Dollinia « 


16 








6 


16 


1 


1 


24 



AscLEPiAs IN GENERAL. — ^The hoods are broad so that 
the intervals between them are narrow. In order that the 
legs of insects may be readily caught between them, they 
project strongly throughout and are open at the summit. 
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The open mouths are also of advantage in making the flow- 
ers more conspicuous, but are to some extent a disadvantage, 
since they make the nectar more accessible to many insects 
which are useless. The horn partly ofl^sets this disadvantage. 
But for its presence small insects could crawl bodily into the 
hoods of the larger flowers. The horn has also the effect of 
making the nectar more or less double, notably in A. pur- 
purascens ; and I have observed in A. Cornuti and Sullivantii 
that bumble-bees insert their tongues regularly on each side 
of it. 

Since a small gynostegium can catch more processes on 
an msect's leg, ana so can fasten more corpuscula directly 
upon the insect, the habit of forming combinations of corpus- 
cula* is less important to flowers having it. I have found no 
combinations of corpuscula of A. tuberosa, and few small 
ones of verticillata. (i) One advantage of their formation, 
and a ready explanation of their frequency in certain species, 
as A. incarnata, is to be found in the fact that the broken 
retinacula are often more easily caught by the wings than 
the hairs. Often the hairs are so short that they do not easily 
enter the slits ; but when a corpusculum comes to be fastened 
to one of them advantage is taken of the circumstance, and 
a large combination is attached to its retinacula. For exam- 
ple, a specimen of Apathus elatus has six corpuscula on its 
tongue, all in one combination, illustrating the fact that it is 
often easier for A. incarnata to fasten a combination to a hair 
that is once caught than to catch another of the same length, 
(2) Long combmations are sometimes guided by the hoods 
over the angles of the wings, when the leg beanng them is 
not so guided (A. incarnata). I have seen pollinia of A. 
Sullivantii near the end of a combination drawn into the 
stigmatic chamber when the foot of the bee did not reach 
down to the angle. (3) After a corpusculum is fastened to 
every available process the carrying capacity of the leg is 
still mdefinitely increased. This is so important in the large 
flowered species that I do not believe they could have been 
developed until this habit had become fixed in the smaller 
flowers. On the pulvillus of a hive-bee's foot I found a com- 
bination of eighteen corpuscula of A. Cornuti. But for the 
broken retinacula, it would have required every foot to carry 
these corpuscula, and then no new ones could have found 
room for attachment. 

«For figures of these combinations, see Gorry's paper, Trans. Linn. Soc., Ser. 2. Bot.» 
Vol. II, pi. 26. 
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The frequent occurrence of these combinations spoils the 
theory that the corpuscula enter the stigmatic chamber* 
That view can neither explain how they are formed nor how 
they escape destruction. 

While in ordinary flowers an insect may be a useful vis- 
itor if it can reach the nectar, in Asclepias many other con- 
ditions influence the insect relations, (i) Of visitors whose 
tongues are suited to the nectaries, many are useless, because 
they do not light upon the flowers (Sphingida;, ^geriadse 
and Trochilus).^ (2) Others because their legs are not long 
enough to extract pollinia. Megachile is common on A. 
tuberosa, but never, so far as observed, carries pollinia. (3) 
Others have legs long enough, but rest their feet so lightly 
on the flowers that they seldom eflFect pollination; e. g.^ 
Diptera and small butterflies. (4) Still others are not strong 
enough to free their claws from the slits and break the reti- 
nacula ; in all, seventeen species were found to be killed on 
this account. 

The table shows the number of species visiting the flow- 
ers, with the disposition of the corpuscula on them.** 



Corpuscula on hairs, claws and tongue 

** " haira and claws 

" *^ hairs and tongue 

" " hairs alone 

** ** claws alone 

" " tongue alone , 

" none 



d 


i 




g 


P. 


* 

i 


X 


3 
fiQ 


1^ 


A. 



0) 

S 




14 




... 


... 


2 


... 


8 


7 


... 


... 


... 


1 


5 


1 




3 


... 




26 


16 


1 


7 


2 


3 


3 


... 


... 


... 


... 


... 


1 




... 


2 


... 




13 


12 


« 


13 


5 


... 


70 


35 


7 


25 


9 


4 



16 

16 

9' 

54 

a 

3 
49 

150 



The most striking peculiarity of Hymenoptera is the fre- 
quent occurrence of pollinia on their tongues. Of twenty- 
eight species with pollinia in that situation, twenty are Hy- 
menoptera. Bembex which resembles certain Syrphidaj* m 

7 The ruby-throated humming-bird visits A. incarnata, Sallivaotii and purpurascens. 
•In the table the puWilli are Included under ** hairs." 
• Packard, " Guide to Study of Insects," 164. 
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colors and manner of flight, also imitates them in resting 
lightly on the flowers and extracts pollinia less frequently 
than any -wasp I have seen. 

Explanation of Plate XII. — Fig. 1, Qynostegium of Aaclepias vertieil- 
lata L , with one hood removed. Fig. 2, Same, of Aaelepias purpurascens L. 
Fig. 3« Gynostegium of Acerates longifolia Ell. Fig. 4, Sketch of Bomlm$ 
^utellaris Cress., with pollinia of A cerates longifolia. Fig. 5, Sketch of face 
of Cerceris bieomuta Gu^r.. with pollinia of Aierates longifolia. Fig. 6, Pol- 
iinia of Acei-ales viridijlora Ell.; one in stigmatic chamber with tubes emitted. 
Fig. 7, Curpusculum of same, '* spiked " and displaced by caudicle of inserted 
poTlinlum. 



The '^ Cnrl " of Peach Leaves : a study of the abnormal strnetare 
induced by Exoascus deformans.^ 

ETTA L. KNOWLES. 
(with plate XI It.) 

The fungus which causes the disease of peach leaves, 
known as " the curl," appears very soon after the leaf un- 
folds. The following observations were made from alcoholic 
material gathered May 30, and June 8, 1887. The fungus 
continued to make its appearance on growing leaves up to 
the time of concluding this work, at the end of June, but was 
less abundant at that time than early in the month. 

A study of the structure of the normal leaf was first made 
to serve as a basis of comparison with that of the diseased 
leaf. The drawings were all made with the camera. Fig. i 
represents a cross section of a healthy peach leaf, a being the 
upper and 6 the lower surface. The epidermis consists of a 
single layer of cells, the outer walls of which are covered 
with a very thin, delicate cuticle. The epidermal cells of the 
two surfaces differ considerably in shape and size, as shown 
in the figure. Next to the epidermal layer of the lower sur- 
face are ordinary parenchymatous cells, thin-walled, irregu- 
lar in shape and arrangement, and with large intercellular 
spaces. Beneath the epidermis of the upper surface are from 
two to three layers of palisade cells, likewise thin-walled, but 
with smaller intercellular spaces. The cells are filled with 
granular protoplasm in which are round masses of chloro- 
phyll. On the under surface are numerous stomata. Both 

» ContributionB from the Botanical Laboratory of the University of Michigan, 1887 
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epidermal surfaces are smooth, without appendages of any 
kind. As the fibro-vascular bundles are little aflected in 
the diseased leaf it is not thought necessary to describe their 
structure. 

The fungus was found to be fully matured at the first date 
of gathering. It makes its appearance very early in the de- 
velopment of the leaf, and in most cases seems to start some- 
where in the upper half, as a small puff or swelling in the 
tissue. This spreads until in many cases it affects nearly the 
whole leaf. The fungus stimulates the growth of the paren- 
chyma, giving rise to cell-division and thus to a greatly in- 
creased area of the surface. Fig. 2 shows two cells, a and b^ 
in process of division. Attention was called to them by the 
fact that they were full of protoplasm while the surrounding 
cells were empty or nearly so. At first glance each looked 
like a single cell, but on focusing a septum was very plain. 
The fibro-vascular bundles or vems are acted upon to some 
extent but do not keep pace with the increased growth of the 
parenchymatous portion, hence they act as threads on which 
the other part of the leaf is " gathered,'' forming the puflTs or 
folds already described. In many cases the leaf is nearly or 
quite doubled in width and is greatly increased in thickness. 
The color is a grayish-white when the fungus is mature. 
Soon after the mature state is reached the leaf becomes 
shriveled up, turns dark brown and drops off*. In the latter 
part of June the leaves that were infected turned red or 
orange, looking like leaves in autumn. Taking a cross sec- 
tion of the abnormal leaf the structure was found to be very 
much altered, as may be seen in fig. 3, in which a is the 
upper and b the lower surface, corresponding to a and b in 
fig. I. The epidermal cells have changed in form and their 
walls are much thicker. The long, narrow palisade cells 
have swollen and divided until they have the appearance 
shown in the figure at c. The intercellular spaces have dis- 
appeared and the cells are nearly or quite empty. The lower 
part of the leaf is not so much changed, the mycelium being 
most abundant in the upper portion. The fmiting portion of 
the fungus is not found on the lower surface of the leaf at all. 
Winter's statement^ that the asci break through the lower 
side of the leaf does not hold good for the peach. Taking 
thin sections of the normal leaf, parallel to the surface, the 
epidermal cells were found to be as represented in fig. 4, 

sKryptogamen -Flora, Ascomycetes, p. 6. 
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thin-walled, acutely-angled, polygonal cells. Upon* exam- 
ining a corresponding section taken from an abnormal leaf 
the change which had taken place was found to be as shown 
in fig. 5. The acute angles had disappeared in a great 
measure and the cell walls were much thicker. 

The mycelium of the fungus, Exoascus deformans, which 
causes these changes, is septate, variable in thickness, 
branches irregularly, runs between the cells, and is filled 
with granular protoplasm in which there is considerable oil. 
No haustoria were observed. There was some difficulty in 
finding mycelium running to the surface, but after numerous 
sections, various cases were observed in which it was seen to 
pass directly through the epidermal cells, as shown in figs. 6 
and 7, or between them as represented in fig. 8. Fig. 8 also 
shows where mj^celium has passed to the surface, and there 
run for some distance under the cuticle. The same thing 
was noticed in several sections not figured. Having thus 
penetrated the cells of the epidermis, the mycelium forms 
numerous branches, the ends of which enlarge, and after be- 
ing separated by a septum, form the asci with spores repre- 
sented in fiff. 9. As they grow they push up the cuticle and 
finally break, through it. The protoplasm contained in the 
asci rounds ofl^ into spores, six or seven usually being found 
and in some cases eight in each ascus. 

To sum up briefly the action of the fungus on the leaf: 

1. A marked increase in width and thickness accompa- 
nied by great distortion. 

2. Great multiplication of cells, particularly of the pal- 
isade cells and immediately adjacent parenchyma, by cell 
division. 

3. Thickening of the cell walls and disappearance of the 
intercellular spaces. 

4. Diminution of cell contents which often are almost or 
wholly wanting. 

Explanation of Plate XIII.— Fig. 1, Cross section of a healthy leaf, a the 
upper, b the lower surface, c palisade, d spougj parenchyma. Fiff. 2, Two sections 
of the upper surface of an abnormal leaf, a, b cells in process of division, c cross 
section of a hypha. Fig. 3, Cross section of an abnormal leaf showing mycelium 
in different forms ; a upper, 6 lower surface, c palisade, d spongy parenchyma. 
Fig. 4, Section of the upper epidermis of a healthy leaf, parallel to the surface. 
Fig. 5, Corrf8|)ondiDg section of an abnormal leaf. Figs. 6, 7, 8 and 9, cross 
sections of the upper surface of abnormal leaves ; a, in fig 6, young asci. Figs. 
1—8 X 140. Fig. 9 X 200. 
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An excnraion to the Platte. 

HARVEY THOMSON. 

I have thought an account of a botanical excursion to the 
Platte river region of Central and Western Nebraska might be 
of interest to botanists. I had been planning for some time 
to make a trip from Hastings to the Platte valley, but failed 
to make arrangements to go until May 21. The excursion 
was preceded by a preliminary trip May 14 for the purpose 
of selecting good botanizing grounds ; also, another hasty 
trip was made to a point some three miles further up the 
river May 24. In all, points extending some four or five 
miles along the river were visited, and the list of plants may 
include some found in each or all of the trips. 

Sixteen of us started early in the morning of May 21 for 
a fifteen-mile drive over the prairie to the valley, keeping 
directly north along the railroad toward Grand Island, 
where the land was cultivated, nothing of interest was found, 
except the occasional appearance of Taraxacum officinale 
about dwellings. This plant, so common everywhere in the 
East, was never seen here until within the last two or three 
years, but from its present growth it promises to become 
quite a pest to farmers. Six miles north of Hastings we 
turned to the west, and, going some five miles, found* the 
open, uncultivated prairie, and the typical flora growing 
upon a sod which had never been disturbed by man, the only 
sign of civilization beingaslightly broken wagon road across 
the prairie, and at long intervals a small farm-house. Some- 
times these were built of sod or were the much talked of 
*' dug-outs." The first settlers in this country took 
** claims" down in the river valley, thinking this to be the 
best land, and when railroads were built the second group 
of settlers felt that they must be within hearing distance of 
the cars or they were entirely out of the pale of civilization ; 
so that it is still possible to find within a few miles of a city 
of twelve thousand inhabitants soil owned by speculators 
which is still covered by the virgin sod. Out upon this 
prairie we found Viola delphinifolia and Callirrhoe alcajoides. 
Heretofore C. involucrata has been most abundant here, and 
has received the nc^me of "Platte Valley rose" from the 
people living along the Platte. This year I have been unable 
to find a single specimen, and there has been but one brought 
in by my students, while C. alcseoides is abundant everj'where. 
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Oxalis violacea, with its purple flowers, almost covered 
the ground in places on the prairie. Last year O. cornicu- 
lata outnumbered O. violacea, while this year it is very 
scarce, as I have only seen a very few specimens. There 
were also found in great abundance Amorpha canescens^ 
(just beginning to bud nicely), Astragalus caryocarpus,. 
Oxytropis Lamberti, Antennaria plantagini folia (mostly ii* 
fruit), Senecio aureus var. Balsamitse, and Troximon cuspi- 
datum. Astragalus caryocarpus, with its large, nut-shaped 
fruit, grows everywhere over the prairies. Its flowers vary 
in color from dark purple to almost white, not one in twenty 
of which could be termed ''violet." The people call the 
fruit *' buffalo bean," and its great size and beauty is a thing^ 
of which they like to boast. Among the rarer plants seei> 
on the prairie were Malvastrum coccineum, Rhus Toxico- 
dendron, Lathyrus polymorphus, OEnothera serrulata, Gaura 
coccinea, Pentstemon albidus,and Sisyrinchium mucronatum^ 
Lathyrus polymorphus, I believe, has not been reported as- 
being found this far north, at least in the " Flora of the Rocky 
Mountains," but I have seen it several times in favorable 
localities. 

After some time spent upon the prairie we pushed on to- 
the border-hills of the Platte valley. Here we stopped for 
another search in the ravines and along hill-sides. In addi- 
tion to several of the plants already mentioned, we found 
Rahunculus rhomboideus, Psoralea lanceolata, Aplopappus 
spinulosus (just beginning to bloom), Lithospermum hirtum,. 
and Veronica peregrina. 

The inner man now calling for some new supplies, we 
drove down into the valley proper and camped out, the ladies 
of the party spreading lunch upon as beautiful a piece or 
velvety lawn as one will see anywhere. The Platte valley 
is here a mile and a half or two miles wide and bordered hy 
low, sandv hills. Next to the Missouri, the Platte river is,, 
perhaps, the muddiest, and changes its bed oftener than any 
other river in the world. Generally, however, it flows near 
the middle of the valley, but its banks are always crumbling^ 
and falling in and the bed of the river is full of islands and 
sand-bars. The cause of this changing is found in the very 
loose, sandy soil and the swiftness of the water. This, int 
turn, makes it a good transporter of plants, as we saw to our. 
delight. 

Lunch being over, part were detailed as drivers, while 
the rest of us spread out over the valley to take in whatever 
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could be found in the way of plants. In this way we moved 
up the river. It did not take long to discover that we were 
in a flora differing from that of the prairie almost as much as 
if it had been on the other side of a continent. Vi^la del- 
phinifolia, Callirrhoe alcaeoides, Oxytropis Lamberti, and 
Senecio aureus, var. Balsamitag occurred occasionally, while 
Sisyrinchium mucronatum, which was somewhat rare on the 
prairie, almost covered the river bottom. Everything else 
was new. In the water of a slough we found Ranunculus 
multitidus, Erigeron Philadelphicus. Viola palmata, var. 
cucullata, and Lithospermum angustifolium were occasionally 
found, while Salix longifolia lined the river bank in places. 
Among the best *' finds " made were Crepis runcinata' and 
Plantago eriopoda, both of which seem to belong farther 
west, at least they have not been found east of Colorado. 
Cypripedium parviflorum, which is said to be quite rare in 
this state, was very abundant in one place. 

At one point along the river several acres of the bottom 
were found very thickly dotted with Cypripedium candidum. 
Local botanists claim that this is the only place in the state 
where it is found. Perhaps this is true, as it is no doubt very 
rare. The plant, however, whose presence here surprised 
me most, was Lysimachia thyrsiflora. This is, or has always 
been considered, a distinctly eastern species, although I have 
a specimen in my herbarium from Iowa, as well as from the 
east. This is, I think, the first time it was ever found so far 
west. More abundant than anything else in the valley was 
Hypoxis erecta, the ground being thickly set all over with 
its yellow, star-like flowers. Among other things found were 
Smilacina stellata, Tradescantia Virginica, Eleocharis pal- 
ustris, Carex tetanica, C. filiformis, var. latifolia, C. stricta, 
C. straminea, Equisetum arvense, and E. laevigatum. 

The study of this flora becomes exceedingly interesting, 
because, with a large river running almost directly east, we 
have a natural channel for the distribution of plants, and 
here we have plants from the extreme east and west. With 
two large and very swiftly flowing rivers rising in the moun- 
tains west of us and flowing to the east, and several lines of 
railroads entering the state from difflerent directions, one 
may expect to find a very large and diverse flora and €>ught 
not to be surprised if strays from almost any part of the coun- 
try should be found here. 

[ 1 This specle<li8 reported on the prairies of Iowa and the Ked River valley of Min- 
nesota.— Eds ] 
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BRIEFER ARTICLES. 

Botanical Papers before the American Association. — The papers read 
before the Americaa Association for the Advancement of Science at the 
New York meeting, which are of interest to botanists, are as follows : 

W. J. Beal, Comparison of the epidermal system of diflferent plants. 

W. J. Beal and C. E. St. John, Study of the hairs in Silphium perfol- 
iatum and Dipsacus laciniatus in relation to insects. 

R. P. Bigelow, On the structure of the frond of Champia parvula. 

N. L. Britton, Notes on the flora of the Kittatinny mountains. 

J. M. Coulter and J. N. Rose, Development of the Umbellifer fruit. 

A. A. Crozier, Methods of branching in the fibro- vascular system of 
plants. 

W. G. Farlow, Apical growth in Fucus; also -^cidium on Juniperus 
Virginiana. 

W. M. Fontaine, The flora of the Potomac formation in Virginia. 

W. M McMurtrie, Note on the chemistry of germination ; also Note 
on absorption of nitrogenous nutriment by the roots of plants. 

J. S. Newberry, Flora of the Amboy clays. 

F S. Pease, Honey plant oil. 

Mrs. F. S Pease, The honey plant. 

H. H. Rushy, The cultivated Cinchonas of Bolivia. 

J. Schrenk, On the histology of the vegetative organs of Brasenia pel- 
tata. 

A. B. Seymour, Character of the injuries produced by parasitic fungi 
upon their host plants. 

Miss £ffie A. South worth. Notes on Catalpa leaf spot disease. 

Sereno Watson, Some notes on American roses. 

This list does not contain as many papers as were presented by the 
zoologists of the Association. It was the plan to have botanical papers 
read before the Section of Biology in the morning and zoological papers 
in the afternoon, but the plan was strictly carried out only on Thursday, 
the first day of the meeting on which papers were read, while on Friday, 
the second day of reading papers, no botanical subjects were put on the 
programme. If, however, the botanists did not do their full duty in 
maintaining an equilibrium between the two sides of the biological body, 
they at least furnished good material for their portion. 

Dr. Beat's paper on the hairs in Silphium and Dipsacus, in which he 
took the ground that they had no special physiological significance, and 
that the water of the cup3 was not excreted by the plant but supplied by 
rains, was illustrated by charts and specimens, and led to an extended 
discussion, in which Messrs. Macloskie, Rushy, Schrenk, A. J. Cook» 
Eccles, and others took part. Some of the speakers were disinclined to 
agree with the author's conclusions, and the query of what could have 
caused the development of the hairs in advance of their usefulness to the 
plant received considerable attention. 

The paper by Mr. Bigelow, illustrated by enlarged drawings, cleared 
up the various conflicting views regarding the apical growth of the sea- 
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^eedf Champia parvula Harv., and established the interesting fact that 
there are five cells at the apex of the frond, instead of one as is usual in 
other plants. The paper will be published in the Proceedings of the 
American Academy. 

Dr. Britton's paper has already appeared in the August number of 
the Bulletin of the Torrey Club, It dealt with the correspondence of the 
floral and lithological features in certain parts of New Jersey, especially 
the occurrence on the Kittatinny mountains of plants whose ordinary 
habitat is in the sandy soil near the sea-shore. The paper was com- 
mended by Prof. T. C. Porter, who spoke of his own studies in the same 
line, which he hoped to publish after a time. 

In the absence of Prof. Coulter his paper on Umbellifer fruits was 
read by Dr. Beal. The paper did not admit of discussion on account of 
its technical character ; it will be published in this journal. 

Dr. Farlow spoke of the confusion which has arisen regarding ' the 
apical growth in Fucus, illustrating his remarks with blackboard sketches. 
Investigators have been inclined to think that the growth proceeded from 
more than one apical cell. This was shown to be untrue, and what does 
take place was explained, together with the reasons that led other observ- 
ers to diflPerent views. 

The outline of Dr. Newberry's remarks on the flora of the Amboy 
-clays was published some time since in the Bulletin cfthe Torrey Club. 

The two papers on the honey plant were read for the authors. The 
plant, Echinops sphserocephalus, thistle-like in appearance, growing four 
to five feet high, has been discovered to be of more than usual value for 
bees. It is hardy at Buflklo, N. Y. The seeds, about the size and form 
of rye, yield more oil than linseed, being as much as four and a half 
ounces to the pound when crudely expressed. The residue left after re- 
moving the oil is very bitter like quinine, but the active principle has 
not been examined. Samples of the plant and its products were exhib- 
ited. The paper was discussed by Messrs. Morong, Britton, Claypole, and 
Mrs. Wolcott, esj)ecially as to the literature of the subject and the possi- 
bility of the plant becoming a troublesome weed if allowed to escape 
from cultivation. 

Dr. Schrenk's paper on the minute structure of Brasenia was a long 
and able account of an interesting investigation. It was illustrated by 
growing plants, sections under the microscope, and enlarged drawings. 

Proterogyny in Datura meteloides.— I have been cultivating this 
species for ornament, and by accident discovered the peculiar way in 
which the stigma is in a position in which it may be fertilized before 
the pollen of its own flower is shed. 

As is well known the corolla, in aestivation, is plicate-convolute or 
supervolute, and opens in the evening twilight and begins to close 
and droop shortly after sunrise the following morning. From twenty- 
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four to thirty-six hours before the corolla opens the stigma begins to> 
peep out through the center of the convoluted folds. It gradually pro- 
trudes farther until during the last afternoon it is from one-half to three- 
fourths inch beyond the highest point of the closed corolla. It is thua 
ready to be fertilized by the pollen of the flowers that are open the even- 
ing before its own opens. I have examined the other two species of Da- 
tura that grow here, but find no such contrivance for cross-fertilization. 

J. ScHNECK, Mt, Carmd, III., Aug. 22, 1887. 

Entertainment of the Botanists in New fork.— Nothing that could 
reasonably have been done to add to the profitable enjoyment of the bot- 
anists of the Association during its August meeting was omitted, and the 
execution of the carefully devised plans was accomplished without break. 
This result was brought about by the efforts of the Torrey Botanical 
Club, and thanks are due to no individuals more than to Dr. and Mrs. 
Britton. 

Upon arrival the botanists found a room set apart for the Club, where 
they registered, and received their distinctive badges of yellow silk and 
a programme of the botanical announcements for the week. 

A reception by the Torrey Club was given the Club of the Aasociatiott 
on Friday evening in the commodious hall of the Columbia Library,, 
which afforded a good opportunity for the exchange of courtesies and 
the renewal and promotion of acquaintanceship. A rich collation added 
to the pleasure of the evening. 

No feature of the whole meeting was more enjoyable than the excur* 
sion to Sandy Hook, which took place Monday afternoon, and in which 
the entomologists joined with the botanists. Morning showers and a 
lowering sky threatened to repeat the Point Abino experience of last 
year ; but the sky, the atmosphere and the temperature combined in 
really producing the most admirable of weather. A trim and cozy har- 
bor steamer, well supplied with refreshments, made the hour's ride espe- 
cially comfortable. 

Sandy Hook is a low stretch of sandy sea-coast, with a rather meager 
flora of grass and herbaceous plants, with clumps of shrubs and low trees^ 
and still fewer representatives of mosses, algse, lichens and fungi. The 
locality was chiefly interesting for its peculiar sea-side character, and was- 
in marked contrast to the rich and varied floras of the localities the club 
has usually visited. Among the plants which excited the mo?t interest 
were the beach plum, Prunus pumila, with its blac^k knot fungus: Sene- 
cio cineraria, the dusty miller of the gardens, with the habit of a native 
plant; a broad-jointed Opuntia, and the beautiful flowers of a Sabbatia^ 
among the higher plants. Among lower plants, the abundance of a smut 
on the inflorescence of Cyperus Grayi attracted attention; a lichen gave^ 
a carpet-like growth upon the sandy soil in some places, and a single 
Geaster stood for the larger fungi. 
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During the return trip happy and instructive remarks were made 
^pon the events and collections of the day by Mr. Morong, who acted as 
<5hairman, Judge Day, Mr. Canby, Dr. Beal, Mr. W. H. Seaman, Prof. 
Olaypole, Dr. Britton, Dr. Arthur, Prof. Spalding, Mr. Jesup, Miss Steele, 
Mrs. Britton, Mra. Wolcott, Mr. Fernow, Prof. Lazenby, Prof. Scribner, 
Dr. Allen and others of the botanical party, and several of the entomolo- 
^ts. The presence of the son and grandson of Dr. Torrey, although 
neither is a botanist, brought the name of the venerated botanist into 
stronger association with the place than anything had previously done. 
Altogether, the club has not had a more delightful and memorable ex- 
-cursion than the one to Sandy Hook. 

The Torrey Club added to the pleasure of the visiting botanists by 
opening their comfortable library and herbarium room, and affording 
-every facility for consulting books and specimens. It was a spot that 
liad many charms, and was much visited. The generosity and fore- 
thought of the club toward their guests were also shown in the provisirn 
-of a set of sixty-three species of the most interesting of the flowering 
plants of the vicinity, well mounted and labeled, which they were at lib- 
erty to take away with them, forming valuable souvenirs of the meeting. 

The New York gathering will be remembered as a thoroughly de- 
lightful and profitable one. 

Dispersion of seeds of Euphorbia marglnata Parsh«~Thi8 beautiful 
species of spurge, which has within the last twelve years been first culti- 
vated in this vicinity, under the common name of " Snow on the Mount- 
ain," or " Mountain of Snow," proves to be quite interesting as well as 
ornamental. It has escaped, and has gone a good distance from the 
^owerbeds and gardens, and has made itself at home in almost all parts 
of our country along the roadsides and near farm-houses. During Sep- 
tember, 1886, 1 had a bouquet placed on my office table in which were 
49everal sprays of this species. While otherwise engaged I heard a sudden 
tick, as if some one had thrown a small gravel against the window-pane. 
This was repeated several times, and* I stepped outside the room to look 
ioT the rascally urchin, but failed to find him. Afterward I discovered 
that the sound was caused by the sudden bursting of the seed-pods of the 
49pecimen8 of this plant which were in the bouquet I kept this species 
under observation more or less constantly during the remainder of last 
season, and have learned the following facts about it: 

The stiped ovary arises at firdt above the involucre, but as soon as 
the stipe is long enough to reach over the involucre it droops down over 
the outside, and thus remains inverted until the fruit is fully developed, 
which usually requires nearly one week. As the capsule begins to dry 
:and the seeds to ripen it resumes the erect or vertical position. This last 
movement of near 180° is generally completed in less than one day. It 
is now ready to burst and scatter the seed. Ab it thus stands it consists 
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of a stipe near three-fourths of an inch long, on the top of which is a 
three celled, obtusely triangular capsule. Each cell contains a pitted" 
spherical seed, which is a little larger than that of white mustard. The 
covering of each seed consists of two equal halves, which unite and form: 
a complete cell, except along the inner or central border. Here eacb 
half is joined to the neighboring cell in such a manner as to leave a defi- 
ciency, thus forming a central cavity which opens into each of the three 
cells. Passing up through this central cavity is the continuation of the 
stipe, which is triangular and membranaceous, and so shaped as to fill up- 
the deficiencies where the two halves fail to unite, thus completing eacb 
of the three cells. It will thus be seen that the line of dehiscence is mucb 
shorter on the inner border of the cell than on the outer, and that the 
two valves do not touch one another at all at the central part of the inner 
line of dehiscence. 

As the capsule ripens and the stipe assumes the erect position the 
green color gradually fades and the seams commence to separate. Sud- 
denly all of the six valves contract upon themselves at the same time^ 
thus completely detaching themselves and scattering the three seeds up- 
ward and outward. Quite a number of seeds were thrown on to a shelf 
which was ten inches higher than the top of the bouquet and nearly a 
foot away from it. The greatest distance which a seed was thrown was> 
nine feet, measured by a line drawn direct from the flower to the spot 
where the seed struck the ground. The seed had traveled in an upward 
curve, and had probably made a journey of twelve feet The sound which 
was produced at dehiscence was heard sixty-five feet away, in the opeii 
air, and nearly one hundred in a room. In looking over such botanical 
literature as I have at hand, I find that on page 20 of the Botanical Ga- 
zette for 1880 Prof. W. C. White reporU thafE. E. White had observed 
a similar ha'bit in Euphorbia ooroUata L., the report being loud enough to 
be heard across an ordinary room. J. Schneck, ML Carmd, III. 

The A. A. A. S. Botanical Clab at New York.— The Botanical Club of 
the A. A. A. S. held its first meeting for this year Thursday, August 11^ 
in the law building of Columbia College. In the absence of the chair- 
man, Mr. M. S. Bebb, the Club was called to order by the secretary, Mrs. 
E. G. Britton, and Mr. Thomas Morong was elected chairman for the 
present meeting. About fifty were in attendance, and although the ab- 
sence of some of the most active members was noted with regret, the 
Club went promptly to work with its accustomed vigor. 

The first paper was read by Dr. W. J. Beal, on " The Root-stocks of 
Leersia and Muhlenbergia." This was followed by one on the "Dehis- 
cence of the Sporangium of Adiantum pedatum," by Florence May Lyon, 
read in the author's absence by Prof. V. M. Spalding. Mrs. Britton then 
presented a list of plants of the vicinity of New York, collected by a com- 
mittee of the Torrey Botanical Club, specimens of which were placed at 
the disposal of those present. The list includes a number that are ot 
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special interest as regards their distribution, and others, such as Cyperus 
Torreyi, for example, are new species. 

Dr. George Vasey presented a written statement setting forth the 
claims of the National Herbarium, and a committee was appointed to 
take the subject under consideration with reference to some action on 
the part of the Club. 

Friday, August 12, about sixty were present. The Club was called 
to order by the chairman. The committee appointed Thursday was 
called upon to report through Dr. Vasey, but as the committee had had 
no formal meeting, and was not ready to report, it was agreed to appoint 
a committee to consider the subject further, and act in behalf of the Club. 
This committee as appointed by the chair consists of Messrs. Asa Gray) 
W. M. Canby, and W. J. Beal. 

A communication from Prof. E. S. Bastih, of the Chicago College of 
Pharmacy, was read, suggesting the desirability of concerted action on 
the part of botanists, and division of labor with reference to problems 
still to be worked out. 

A letter from Prof. D. S. Kellicott, of Buffalo, was read, raising in- 
quiries concerning the crackling sound of Utricularia vulgaris when 
taken from the water. Mr. Day, of Buffiilo, followed with a few remarks. 
Prof. C. E. Bessey sent his greetings to the club, with regrets at being 
obliged to be absent 

A paper was next read by Prof. E. W. Claypole on " Some of the 
secondary results of pollination," which was followed by rather animated 
discussions on the part of a number of members. 

Mr. A. A. Crozier then brought up the subject of the definition of 
some common botanical words, and Dr. N. L. Britton called attention to 
three new species of Cyperus that had come to light since his revision of 
the North America species of that genus. Mrs. H. L. T. Wolcott exhib- 
ited a specimen of yellow-fruited choke cherry, from Massachusetts, near 
Boston. 

Monday, August 15, the Club was called to order by the chairman, 
Mr. Morong, over fifty being present Committees on resolutions and 
nominations were appointed, the formsr consisting of Messrs. Day, 
Canby and Crozier, the latter of Messrs. Beal and Britton, and Mrs. Wol- 
cott The chairman suggested the advisability of securing a special room 
for the Club next year, to avoid annoying interruptions caused by the 
same room being used by the biological section. 

The first paper was read by Mr. W. M. Canby, on the recently dis- 
covered fruit of Darbeya umbellulata, a species first collected at Milledge- 
ville, Ga., and described by Dr. Gray in Silliman's Journal, in 1846. The 
plant belongs to the Santalacese, and has been referred by Bentham and 
Hooker to Buckleya. There are some characters that indicate a very 
close relationship to Comandra, but the new specimens tend to confirm 
Dr. Gray's opinion, that it is distinct from either genus. 
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Mr. A. A. Crozier illustrated a method of drying plants by means of 
an oven constructed for the purpose. 

A letter was read from W. F. Mofl&t with reference to the proposed 
location in Lincoln Park, Chicago, of a statue of Linneeus, an exact coun- 
terpart of the one recently erected at Stockholm. The estimated cost is 
$30,000. 

Mr. Morong introduced the subject of a national botanical exchange, 
on the plan of similar exchanges in Europe. A good deal of interest 
was manifested, and remarks were made by Messrs. Crozier, Beal, Brit- 
ton, Fernow, Rushy and others. A committee consisting of Messrs. 
Vasey, Britton, Watson, Morong and Halsted was appointed with power 
to act for the Club, and report through the botanical mas^azines. 

Mr. F. L. Scribner reported an interesting observation upon the 
ejection of the ascospores of Physalospora Bidwellii. Grapes aflfected 
with the black rot were gathered at Vineland, N. J., last year, and placed 
in a damp atmosphere, when after eighteen to forty-eight hours it was 
found that the ascospores had been ejected with some force and thrown 
agMinst the walls of the chamber. Mr. Scribner also reported the spread 
of the black rot in France. The disease appeared there two years ago, 
and Ih now rapidly extending through the southwestern part of that 
country. 

Tupsiday, August 16. The nominating committee reported David F. 
Day as chairman, and Volney M. Spalding as secretary for the ensuing 
3-ear. The committee on resolutions then reported resolutions express- 
ing the pireat obligations of the Club to the members of the Torrey 
Botanical Club. 

Prof. George Macloskie spoke of the hairs of watermelon seed as 
pocked transversely, and when moistened extending and showing zigzag 
branching. Lists of the desiderata of the herbarium of the Department 
of Agriculture were distributed. Mrs. E. G. Britton spoke of the second 
blooming of Wistaria this year on Staten Island. The first flowers are 
seldom fertilized owing to the visits of the bumblebees, while the late 
flowers are visited in the normal way by another bee. 

Mr. Morong asked if Typha angustifolia is always confined to the 
vicinity of the seashore, and T. lati folia inland. He invited observations 
on the distinguishing characters of these two species. He also asked for 
observations on Sparganium. 

Mr. Sereno Watson said that Arabis petrse* of the Manual must be 
dropped, as it is Sisymbrium humile Meyer (BoT. Gazette, xii. 200). 

Mrs. M. L. Moody read a paper describing the discovery of Epipactis 
latifolia near Buffalo. 

Mr. F. L. Scribner spoke of the remarkable abundance of Cerco- 
spora viticola at Fayetteville, N. C. 

The Club then adjourned to meet next August at Cleveland. 
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OPEN LETTERS. 



Relation of moisture to plant diseases. 

The object of this note is that of inquiry, especially as to the value of 
the following opinions and observations : 

It is the prevailing opinion that wet weather is favorable to the 
growth of parasitic fungi, and this is no doubt true in some cases at leat«t. 
The spring of 1882 was a rainy one in Illinois, and a large number of 
Peronosporee were collected. This year a large amount of rain has fallen 
in New England during July and August, and Uredinese and ErysiphcaB 
are less abundant ihan in dryer reasons. In dry autumns like that of 
1886 in Central Illinois, fungi of these two groups are exceedingly plen- 
tiful. Water plants have few parasites, and plants of wet places Ie8^ than 
those growing upon common soil. A. B. Seymour. 

Cambridge^ Mass, 

Bees mutilating flowers. 

In the May number of the Gazette, in a note on Mertensia, Dr. J. 
Schneck suggests that the habits of bees to mutilate the corollas of flow- 
ers, in order to get at the honey, may be general. Appended are some 
notes on the subject. 

AquUegia vulgaris L. is mutilated by bumblebees. The insects punc- 
ture the spur a little above the bulb at the end. 

Lanicera parviflora Lam. is punctured just above the calyx. 

Weigda (Diervilla, cult specs.), punctured by bumblebees. Honey 
bees enter the tube. 

Orchis spedabilis L. Slits made in lower end of spur. 

AquiUgia Canadensis L. Spurs punctured just above bulb. 

Mertensia Virginica DC. In May number of Botanical Gazette Mr. 
Schneck mentions Mertensia as being mutilated. A few days after see- 
ing the note I happened to find a patch of that plant and watched the 
bees at work. They generally punctured the tube, but occasionally a bee 
would light on the' mouth of a tube, insert his head, and then by a sud- 
den movement of the wings cause the honey to drop down upon his head 
and then suck it up through his proboscis. 

lymicera grata Ait Reported by Nathan Banks from Roslyn. L. I. 

Trop)eolu7n major. Reported by Nathan Banks. *' Often 2-5 punc- 
tures in the same spur." 

Impatiens fulva Nntt Sometimes the end of the spur is bitten oflf. 

Linaria vulgaris Mill. Slits are made in the spur. 
Bjughkeepmy N. Y. Gilbert van Ingen. 



CURRENT LITERATURE. 

BevisUm of North American Llnacess. By William Trelease. From Trans. 

St Louis Acad Sci., Vol. v., no. 1, pp. 1-20, with 2 plates. 

Twenty-one species are described, the two plates representing the 
fruit of the genus and the petals and filaments of the section Hespero- 
linon. L. perenne of American botanists becomes L. Lewisii Pursh. L. 
Floridanum is brought to specific rank from a variety of L. Virginianum. 
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Our species are all clearly endemic with one exception, L. Lewisii. The 
European forms of L. perenne are heterogone-dimorphic and self-sterile^ 
while the American representative is not heterogone. " It appears, there- 
fore, that forms of a single species, originally distributed over the north- 
em portion of both continents, have in the course of time differentiated 
so far as to acquire heterogeny in the Old World, or lose it in the New — 
the latter appearing more probable/' 

Contributions to American Bdany, xiv. By Sereno Watson. From Proc. 

Am. Acad., xxii., pp. 396-481. 

Most of this contribution is given to the enumeration of plants col- 
lected by Dr. E. Palmer in Mexico in 1886. It contains the usual per- 
centage of new species that always rewards the labors of the diligent 
collector in Mexico. This collection was made about Guadalajara, state 
of Jalisco, as a center, and of all the localities, Tequila, a deep volcanic 
depression twenty miles northwest of Guadalajara, yielded the most nov- 
elties. Of the 675 species enumerated 120 are new, 40 new Polypetal» 
by Watson, 45 Gamopetalse by Gray, 30 Apetalse and Monocotyledons by 
Watson, 2 Grasses by Vasey, and 3 Ferns by Eaton. A new genus of 
Asclepiadacese is Mellichampia, dedicated to our well-known southern 
botanist ; Corythea is a new genus of Euphorbiaceae, and Prochnyanthes 
a new genus of Agavese. In the second part of the contribution are de- 
scriptions of 44 new species from various localities, chiefly western* 
Arabis Drummondii of the Atlantic region all becomes the new species 
A. oonfinis Watson. True A. Drummondii is confined to the western 
mountains. In recasting this genus Mr. Watson has found it necessary 
to propDse 6 new species of Arabis, all belonging to the section Turritis, 
and all western. Podistera is proposed as a new genus of Umbellifene, 
nearly related to Pimpinella, its type being Cymopterus (?) Nevadensis. 
Peucedanum graveolensof B)t. Kind's Exp. becomes P. Kingii, owing to 
prior publication of the former name in the Genera Plantarum. It is 
also Seseli NuUaUii Gray, in large part. Quercus Sadleriana R. Brown 
finds a place among the western oiks, and Q, Breweri Eug. is replaced by 
the earlier name of Q. CErstecUiana R. Brown. 

Fresh'Wiier Ala as of the United Slates (exclusive of the Diatomaceee), com- 
plemental to "Desmids of the United States." By Rev. Francis 
Wolle. Bethlehem, 1887. Roy. 8^ 2 vol., pp. 364, 151 plates. 

This work has been long expected, and meets with a warm welcome. 
No part of the American fl )ra is so much in need of careful systematic 
treatment as the algae. The work of Dr. Wood, long since out of print, 
was unhindy in form and confessedly incomplete, but has been the only 
work to do service as a manual up to the present time. 

The excellent volume on the '' Ddsmids of the United States," issued 
8om3 time ago by the same author, has led to the expectation of an 
equally satisfactory treatment of the remaining non siliceous fresh-water 
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algsB. In the matter of characterization of species, illustrations, which 
are abundant and excellent, and general typographical features, the ex- 
pectation is realized ; but in the discussion of imperfectly understood 
forms and in classification and arrangeuient, the work is disappointing. 
The preface, the introduction, and paragraphs here and there through 
the work, altogether forming many pages, are devoted to elucidating the 
author's views of polymorphism among algae, and the consequent unreli- 
ability of descriptions of many so-called species as representing specific 
and stable forms. The theme is evidently a hobby, and so thoroughly 
psrmeites the work as to leave an uncomfortable feeling in the mind of 
the student thU there is great and discouraging uncertainty regarding 
the stability and limits of species among fresh -water algee, especially of 
the simpler forms. We regard the discussion as in the main foreign ta 
the purposes of the work and as interfering with its usefulness. 

The classification u^ed does not commend itself for either philosoph- 
ical arrangement or serviceableness. It is not explained ; and there is no 
general key or analytical table to guide the student. A few genera are 
provided with an outline or key to the species adapted from other 
writers, notably of (Eiogonium and Bulbochaete from Wittrock, Spi- 
rogyra from Petit, and Nostoc from Bornet and Thuret. 

The volume closes with a good glossary and index, the latter incon- 
veniently divided into two parts, one containing the names used and ihe 
other the synonyms. * 

Aside from imperfections, students will welcome these volumes as 
giving in connected and handy form the descriptions of our inland algee,. 
with copious and well drawn illustrations. 

Praciicril Foredry, A treatise on the propagation, planting and cultivation^ 

with a description and the botanical and c »mmon names of all the 

indigenous trees of the United States, both ever>?reen and deciduous, 

with notes on a large number of the most valuable exotic species. 

By Andrew 8. Fuller. 12mo., pp. 300. New York : Orange Judd Co, 

The abjve rithsr elib )rate title-pige suffi iiently describes the scope 

of this book. The description of the species occupies the larger part 

(about 200 pages) and should be the most valuable pirt. But by reason 

of the faulty arrangement and the uneven descriptions its usefulness will 

be greatly lessened. The chief value of collected botanical description* 

of the arboreous plauts of any region must be to enable one to determine 

the name of an unknown specimen. It is much more rai*ely that one 

knowing the name wants a description. How can the descriptive part 

of this book help any one while the genera are arranged cdphabeticaUy and 

without keys of any kind ? 

The author is evidently not a botanist, and when he unnecessarily 
undertakes to discuss synonymy he flounders in the mire of pieference 
and convenience rather th?in stand upon the sometimes uncom for tables 
rock of priority. " The novice who desires to find an authority at once 
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uaimpeachable and so thoroughly trustworthy that it may in all cases 
be quoted without fear " is warned that '' even in such a simple matter 
£«u;] as names of the difierent species of conifers, authors disagree!'' 
Vertly, they do. Iq the fir«jt pirt of the descriptive chapter the author- 
ities for the names used are not given, thou<h they appear in the index. 
Synonyms are given only in the index, and there only bdow ths accepted 
name, 

A queer set of chapter headings appear in the descriptive part Thus 
chapter xv is headed "forest trees;' c*iapter xvi treats of " evergreen 
"trees," including only Taxus, Torreya, Podocarpus, Dacridium and " Salis- 
bury;" while chapter xvii is entitled '*C)ni ferae, or cone-bearing trees.*' 
What have the conifers done that they in ist b3 excluded from the forest 
trees, and not be allowed to associate with the evergreens? 

Of course, the descriptive pxrt is largely a compilation. The first 
•eighty page?, containing chapters on raising trees from seed, budding 
and grafting, propagating by cutting, pruning, etc., has much useful in- 
formation, though little thit is new. With the author's plea for the 
preservation of our forests and the systematic establishment of new ones 
by the state or general government we are in hearty accord, and we sin- 
-cerely hope that his book may do good in interesting farmers in such 
work, as it may come to their hands. But we can not get rid of the im- 
pression that tJae book before us was gotten up chiefly to sell. We do not 
therefore feel, as the author avows regarding Henderson's Evergreens, thsit 
-we " can confidentially recommend it." 

Vergleiehende AncUomie der submersen Ofiwdahs^^ by Dr. Heinrich Schenck. 

(Bibliotheca botanira, Heft 1.) Quarto, pp. 67, plates x. Cassel: 

Theodor Fischer. 1886. 

This, the first memoir of a series under the general title " Bibliotheca 
botanica, AbhandluneenausdemGesammtgebiete der Botanik, herausge- 
^eben von Dr. Oscar Uhlworm und Dr. F. H. Haenlein," is in every way 
worthy to lead the van. A publisher in this country who should under- 
take to put out such a collection of monographs would be thought mad 
by his fellows. Botanists are to be congratulated that there is one coun- 
try and at least one publisher to do such work. Those who know Fischer's 
work need not be' assured that both text and plates are worthy the im- 
primatur. 

The memoir before us is a continuation of the author's earlier work. 
Die Biclogie der Wdssergewdchsef SLud in it he traces the modifications of 
structure due to the different medium of growth and the consequent 
functional differences in various organs. The structure of leaves, stems 
and roots of over thirty species is compared in detail. Many observers 
have studied submerged plants but no one has ever before brought to- 
gether the results into a complete comparative study. Some of the gen- 
eralizations are highly interesting. 

The leaves of most submerged plants show a tendency to become 
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slender and hair-like or grass-like, and show little differentiation in the 
parenchyma, which consists usually of very few layers. The epidermis^ 
generally contains chlorophyll bodies and lacks stomata. The vascular 
bundle is either single or accompanied by two other weakly developed 
strands. In the stem the vascular system is either reduced, as in Zan- 
nichellia, to a single bundle in which only the sieve-cells can be definitely 
distinguished, or it consists of several well developed bundles coalescent,. 
as in Potamogeton nitens. Between the two extremes there is every 
gradation. In the bundles one or more lysigenous passages oocur which 
occupy the position of the large vessels, and at the nodes, where the 
stretching' has been too small to destroy them, are fragments of these 
spiral or annular vessels. 

As would be expected, the mechanical elements are but scantily de- 
veloped. Hairs, crystal and tannin reservoirs are rare, while oil-glands^ 
latex vessels and resin ducts are always wanting. The root system may 
be entirely suppressed as in Utricularia or fairly developed in more 
amphibious species. 

This series of monographs, by reason of the elaborate work and the 
elegant illustrations which accompany it, should be in every working 
laboratory in this country. • 

Cher die Chrb^ff- und ArUhocitan-BehaUer der Famariaceen und einiger 

andpren Pflanzen, By Dr. W. Z )pf, Privat-docent, University of Halle. 

(Bibliotheca botanica, Heft 2.) Quarto, pp. 40, 8 double colored plates^ 

Cassel : Theodor Fischer. 1886. 

This is the second paper of the same series. The colored plates are 
exquisitely done. We can not do better service to our readers than to 
give a brief abstract of Dr. Zopf's very careful work. 

The relation of the Fumariaceas to the Papaveracese suggested to the 
author that he examine them to discover, if possible, the structures cor- 
responding to the latex vessels of the Poppy family. The analogous 
cells, which he designates as idioblasts, occur in all organs in the primary 
parenchyma, and also in those tissues which arise in the secondary thick- 
ening of the organs. The primary idioblasts arising from the primary 
meristem are elongated cells (2-10 mm.) without branches ; the j-e ondary, 
arising in the cambium of the vascular bundles, are at first of the same 
size as the cambium elements, but afterward elongate. In each at least 
one nucleus was found, and large quantities of tannic acii, comnmnly in 
the form of a clear, homogeneous and highly refractive solution, which 
may be colorless or dyed by a yellow or red antho^yan. Colorless or 
yellow idioblasts quickly become red when the organs ctmt»iining them 
are exposed to light Micro- and macro-chemical experiments indicate 
that the yellow pigment is converted into the red by acids, a.id it seems 
probable that the same action occurs in the living plant under the influ- 
ence of light by the formation of organic acids. The yellow anthocyan 
appears to develop from a colorless chromogen. These pigments have a 
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definite relation to the tannin ; but whether part of the tannin is con- 
verted into chroraogen or whether the latter is formed new in the pres- 
ence of the tannin is undetermined. 

The plants investigated were Corydalis cava, C. pumila, C. Halleri, 
C. ochroleuca, C. lutea, Diclytra spectabilis, D. formosa, Adlumia cirrhosa, 
Fumaria officinalis, F. muralis, Parnassia palustris and Parietaria diffusa. 



NOTES AND NEWS. 

Professor C. E. Bessey made a collecting trip to the Bad Lands and 
Black Hills of Dakota during vacation. 

Professor L. M. Underwood, of Syracuse University, is making a 
two months' collecting trip through the Southern States. 

The fifth volume of Saccardo's Sidloge Fungoram, devoted to the 
Agaricineie, has been issued. It is a thick octavo of 1146 pages, price 72 
francs. 

Dr. a. de Bary has declined the call to Leipsic as Dr. Schenk's suc- 
cessor, and the professorship has been tendered to Dr. W. Pfeffer, of 
Tubingen. t 

Dr. Georg Winter, editor of Hedwigia^ and known to many Amer- 
ican botanists by correspondence, died at Connewitz, near Leipzig, Ger- 
many, August 16, after a long and severe illness. 

In Dr. Farlow's address, printed in the August Gazette, an error 
occurs on page 180, which should be corrected. In the 13th line from 
the bottom the " not " should be stricken out, which materially alters ttie 
sense. 

Charli s S. Plumb, of the New York Agricultural Experiment Sta- 
tion, and editor of Agricultural Science^ has accepted the professorship of 
Agriculture, Botany and Entomology in the University of Tennessee, sit- 
uated at Knoxville. 

The first fascide of volume 5 of the bulletin of the Sociedade Bro- 
terianaf bearing date of 1887, is chiefly devoted to a systematic descrip- 
tion of the native orchids of Portugal by Job6 d'A. Guimaraes. Thirty- 
nine species and nine genera are included. 

Twelve new species of North American mosses have recently been 
described by Dr. Karl Miiller ( Halle) in Flora, No. 14, pp. 219-225. They 
were collected in Alaska, Colorado, California, Tennessee and Florida. 
A new species from Labrador is described by Philibert in Rev. Bryolo- 
gigve, 1887, p. 55, 

Babyhood for August has a timely article on poisonous plants, illus- 
trated bv accurate wood-cuts. Mothers and nurses are thereby warned 
against Rhus Toxicodendron, R. venenata, Phytolacca decandra, Conium 
maculatum, Solanum Dulcamara, Veratrum viride. Datura Stramonium 
and Hyoscyamus niger. The author should have specified more particu- 
larly the poisonous parts of these plants and whether they are poisonous 
by contact or when eaten. 
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A CORRESPONDENT, W. L. Morris, of Des Moines, Iowa, sends to the 
Gardeners' Monthly specimens of Aphyllon fascicuiatum growing upon 
sonale geraniums. The geraniums were raised in pots and from cuttings 
since October last The parasites were attached to the roots, and one to 
the buried stem of the cutting. They probably started from seeds in the 
potting soil taken from the woods. 

The Journal of the New York Microscopical Society is now issued quar- 
terly, instead of in nine numbers a year as heretofore. The price re- 
mains unchanged. The two numbers, which form half of the present 
yearly installment, have been received, and together contain twenty-six 
pages, seven of which are devoted to original articles and the remainder 
to the minutes of the society and lists of the publications received. 

The committee of the A. A. A. 8. to secure more favorable ruling 
from the U. S. postal officials for the transmission of botanical specimens 
through the mails made no report at the New York meeting, and the 
committee was discontinued. The subject was agitated and a committee 
appointed at the earliest meetings of the Botanical Club, immediately 
after ita organization, and strong efforts in various directions have been 
made to secure the object in view, but to no purpose. It is to be hoped 
that some means may yet be found for its accomplishment. 

Professor L. F. Ward and Mr. F. H. Knowlton are collecting fossil 
plants in the Yellowstone National Park. The latter is giving particular 
attention to fossil woods, and already has nearly 3Qp specimens, each rep- 
resenting a separate tree. He writes : '* Yesterday I noticed the largest 
fossil forest that I have yet seen. The largest tree measured twenty-six 
feet in circumference, and was about twelve feet high. Numerous others 
still standing ranged from two to seven feet in diameter and five to 
twenty feet in height, while the ground was literally covered with fallen 
logs and debris.'' 

Our readers very well know the wide divergence of opinion as to 
the tubercules on roots of Leguminosae. On June 16 Prof. H. Marshall 
Ward read a paper before the Royal Society, London, "On the tubercular 
swellings on the roots of Vicia Faba." Prof. Ward finds a definite fungus, 
whose affinities are with the Ustilaginese, living in the tissues of the tub- 
ercle and producing by budding at the ends of the hyphse the minute, 
germ- like bodies which have been mistaken for bacteria. He has suc- 
ceeded in infecting tl.e roots of Vicia growing in sterilized soil and in 
water with this fungus, and has watched its development. The hyphte 
enter the root-hairs, cross the cortex and break up mto fine branches. 

The report of the Department of Agriculture for 1886, recently 
issued, contains interesting botanical matter. The botanist's report deals 
with the history of the division, an account of its work, descriptions of 
native clovers of economic interest, with five j)lat€s, and an article on the 
weeds of agriculture, by A. A. Crozier, with sixteen plates. The mycol- 
ogist's report treats of diseases of the grape, celery-leaf blight, orange-leaf 
scab and potato rot, with seven plates, two maps showing distribution of 
mildew and black rot of the grape, and diagram showing loss from 
potato rot, together with an article by J. C. Arthur on pear Wight, with 
a map, and one by W. Trelease on a spot disease of grass, with plate. The 
report of the forestry division is especially devoted to the practical work 
of forestry. The report of the bureau of animal industry contains con- 
siderable 'matter relating to bacteria, with several plates showing differ- 
ent forms and colored illustrations of cultures. 
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About two years ago Mr. Charles Aldrich, of Webster City, lowa^ 
while making a collection of autographs, wrote to Grant Allen, of £ng* 
land, well known to our readers by his entertaining books on botanical 
subjects, and received a letter in reply which has recently been published 
in the Critic, The letter contains a statement of what is apparently one 
of Mr. Allen's inmost grievances; we take from it the following sen- 
tences : '' For ten years I have been fighting a hard battle against pov- 
erty, in writing scientific works ; and now I am just being compelled to 
retire from the hopeless contest and take to penny a lining for a liveli- 
hood at vulgar stories." He ascribes this in some measure to the lack of 
an international copyright, and says, " While there is only a very small 
and non paying audience in England for popular scientific books, there 
is a very large and paying audience in America," the latter buying pi- 
rated editions of his works from which he receives no profit He fuids : 
** I feel it all the harder because I was myself born in America, brought 
up on one of the Thousand Islands, and taught my first rudiments of 
higher education beneath the shadow of the elms at Yale College, New 
Haven." 

The Society for the Promotion of Agricultural Science held its an- 
nual meeting in New York August 8 and 9. The attendance was good 
and the programme an interesting one. The following is a summary of 
the papers containing items of botanical interest : ** Some suggestions aa 
to experimenting with grasses," by W. J. Beal, formulated tne methods 
by which the best tests of the economic value of grasses can be obtained* 
'' The peg in germinating cucurbitaceous plants," by B. D. Halsted, give» 
the oritsin, development and service of this temporary organ. ''A hint aa 
to nitrogen appropriation in clovers," by B. D. Halsted, in which the 
author suggests that the bacteria, which he finds in a slimy envelope 
about the root-tips of clover, assist in nitrification, and thus render thia 
crop so superior as an accumulator of nitrogen over timothy, which does 
not possess this special feature. He also thinks that the tubercles on 
roots of the Leguminosse aid in the same manner by the active particles 
within them, which he determines by staining tests to be bacteria. "Hok 
cholera and swine plague," by D. £. Salmon, contains further data and 
observations relating to the two distinct germs which severally produce 
these diseases. '' On a new fundus disease of the vine — Greener ia ful- 
iginea," by F. L. Scribner and Pierre Viala, describes an **imperfect" fun- 
jus found on the fruit and pedicels of cultivated grapes in North Caro- 
ina ; both the s:enus and species are new. "Sorghum as a sugar produc- 
ing plant," by Harvey W. Wiley. ** The absence of certain native planta 
in soils containing a large percentage of lime," by W. R. Lazenby, is an 
attempt to explain the distribution of the American chestnut, and of 
blueberry, huckleberry, trailing arbutus, and other members of the heath 
family by the amount of lime in the soil. " Old English vegetables," by 
E. L. Sturtevant, is an enumeration of the plants mention^ in a cook- 
hook intended for the nobility of the time of Richard II, published in 
England about 1390. " The relative times of germination, leafing, blos- 
soming, and size of fruit of species of American grapes," by T. V. Mun- 
Hon, givps important data in tabulated form of twenty-one species of Vitia 
in the United States, including one inedited species—V. Texana. 
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Plate X:V. 









COULTER and ROSE on DEVELOPMENT OF THE UMBELLIFER FRUIT. 
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Vol. XII. NO. 10.— Botanical Gazette.— Oct., i887. 
Development of the Unibellifer Froit.' 

JOHN M. COULTER AND J. N. ROSE. 
(with plate XIV.) 

In no family of plants does the fruit furnish more certain 
diagnostic characters than in the Umbellifera^. So definite 
are they that the fruit alone can be made to determine the 
genus, and in most cases the species, while in every case it 
is an essential part of the description. This indicates at once 
an unusual amount of differentiation in the fruit structures, 
and a great diversity in its display. During the past year 
we have been making a critical examination of all our Um- 
belliferae east of the looth meridian, and this has directed 
our special attention to the minute structure of the fruit of all 
our species. This study has shown that while the grouping 
of these structures is very diverse, and hence available for 
diagnostic purposes, the structures themselves are simple 
and few in number. 

It was a matter of interest to study the development of 
these peculiar structures, and for this purpose the common 
Chaerophyllum procumbens was selected as a type, as its 
fruit contains all the structures found in the family. Begin- 
ning with ovary wall composed of undifferentiated paren- 
chyma, supported by simple fibro-vascular elements, the 
changes wrought in the maturing ovary and then in the 
ripenmg fruit were traced. 

A description of the structure of the mature fruit of Um- 
bellifers in general will make plainer the questions to be an- 
swered by a study of its development. The two carpels face 
each other, and are in contact at first by their commissural 
or ventral faces, but eventually separate. The fruit is com- 
pressed laterally (at right angles to the plane of the commis- 
sural faces) or dorsally (parallel with the commissural plane), 
or not at all. As the two carpels are but repetitions of each 
other, a description of structure may be confined to a single 
one. The surface of the carpel is usually marked by five 
ribs or wings longitudinally placed. The two nearest the 
commissure are the laterals ; a single dorsal one occurs on 

iRead at the meeting of the A. A. A. S.. New York, August, 1887. 
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the back of the carpel, while the pair between the dorsal and 
the laterals are the intermediates. In addition to these five 
primary ribs or wings secondary ones may appear (as in 
Hydrocotyle Asiatica), and even become more prominent 
than the primary ones (as in Daucus and Trepocarpus) ; or 
occasionally even all external indications of ribs may be 
lacking (as in Sanicula). The presence of these ribs or 
wings, their varying size and structure, furnish good diag- 
nostic characters. At the summit of each carpel a stylopo- 
<iium may be developed, of various appearance, from prom- 
inently thick conical to a flat or depressed cushion. 

The general structuie of the pericarp wall well represents 
the typical leaf structure, with under and upper (that is, 
outer and inner) epidermal layers bounding a more or less 
-developed mesophyll (figs. 6, 7). It is in the mesophyll re- 
gion that the characteristic fruit structures are developed. 
The constant occurrence in the outer epidermal region of the 
two distinct layers of epidermal cells suggests that the outer 
layer represents the connate calyx, while the inner is the 
true epidermis of the pericarp. The mesophyll region of 
the pericarp is naturally separated into three structures : (i) 
oil-ducts, (2) strengthening cells, and (3) undifferentiated 
parenchyma. 

I. OiL-DUCTS. — These occur in varying number, size and 
position in the different genera, and are of such constancy 
as to furnish most valuable characters. By far the most 
common position for oil-ducts is in the intervals between the 
ribs, where they occur singly or in groups. In this position 
they may occur close agamst the inner epidermal layer, or 
centrally in the pericarp section, while in Cryptotaenia and 
Erigenia they seem to be developed in the inner epidermal 
layer itself. In .^thusa, Coelopleurum and Cryptotaenia oil- 
ducts occur both in the intervals and beneath the ribs. In 
some cases, as in Polytsenia, there are two sets of oil-ducts, 
one forming almost a continuous layer about the seed-cavity, 
the other composed of smaller ducts, and scattered through 
the very thick pericarp. In Zizia there are also smaller ac- 
cessory ducts in the ribs. In Conium there is no develop- 
ment of oil-ducts, but the whole inner epidermal layer of the 
pericarp becomes a secreting layer. In Hydrocotyle, on the 
other hand, in the absence of oil-ducts groups 01 secreting 
cells occur just beneath the outer epidermis of the pericarp, 
and in some species eventually break through it, forming 
superficial oil vesicles. Anthriscus and some Bupleurums 
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have neither oil-ducts nor secreting cells. In Osmorhiza the 
malmre fruit usually gives no trace of oil-ducts, while the im- 
mature fruit may show groups of four to six oil-ducts in the 
intervals and one to three in the ribs themselves. The ob- 
literation of oil-ducts on approach to maturity would seem to 
make them represent aborted organs in this case, and may 
account for the discrepancy of opinion concerning the oil- 
ducts of certain genera. It is an interesting fact that this 
suppression of oil-duCts seems to involve the formation of an 
oily layer. In Osmorhiza the mature fruit has an oily layer 
about the seed, a region occupied in the immature fruit by a 
distinct line of oil-ducts. In Hydrocotyle, however, the iso- 
lated groups of secreting cells are such as always precede 
the formation of oil-ducts. In Hydrocotyle, therefore, the 
oil-ducts could be called rudimentary ; in most Umbellifers 
they are oil-ducts proper ; in Conium a secreting layer has 
been developed ; while the development of the Osmorhiza 
fruit gives us distinctly all three phases.- Hence, to sum- 
marize : ( I ) most genera have distinctly developed oil-ducts, 
variously placed, (2) a few have a layer of secreting cells, 
(3) some have groups of secreting cells, and (4) others have 
neither oil-ducts nor secreting cells, in fact, without any rep- 
resentation of this one of the three structures of the meso- 
phyll. 

II. Strengthening cells. — Under this name we would 
define certain groups of cells, which are unlike enough in 
structure, but seem to serve the common purpose of strength- 
ening the pericarp wall or its ribs. They usually occur be- 
neath each rib, and are normally developed about the simple 
fibro-vascular elements of the pericarp wall (fig. 6). These 
fibro-vascular elements may eventually become obliterated. 
The group of strengthening cells may consist of fibrous tis- 
sue, sclerenchyma, sclerenchymatous parenchyma, or small- 
celled parenchyma. It may be well marked oflf from the 
surrounding tissues, as in the distinct thick-walled groups of 
Osmorhiza, Cryptotsenia, Conium and Chaerophyllum (figs. 
I and 7) ; or it may gradually merge into the surrounding 
tissue, as in Angelica, Thaspium, etc. In Hydrocotyle, 
Pastinaca and Heracleum the strengthening cells are devel- 
oped in a broad continuous band about the seed-cavity ; 
while in Sanicula, Conioselinum and yEthusa they seem to 
be entirely wanting. In the last named genus they may be 
found in the very tips of the prominent ribs, the position usu- 
ally held by strengthening cells being occupied by large and 
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loose parenchyma, the other structures Remaining normal. 
Strengthening cells are thus unlike in elements and position, 
are in groups of varying size and distinctness, or in bands, 
or may be wanting entirely. From these facts important 
characters may be obtained for generic grouping. 

ill. Undifferentiated parenchyma. — This has merely 
the negative character of not being transformed into either 
strengthening or secreting cells. Its abundance is dependent 
upon the development of the strengthening cells. It will be 
seen, however, that although it furnishes no diagnostic char- 
acters, it is probably most concerned in the growth of the 
pericarp. 

Each carpel primarily contains two ovules, one of which 
soon becomes aborted (ng. 2), although it is developed suf- 
ficiently to display its nucellus and integuments, as well as- 
its anatropous character. The other ovule eventually occu- 
pies the whole space of the ovarian cavity. 

The fibro- vascular connection of the ovules with the plant 
axis is as follows : A fibro-vascular bundle enters each car- 
pel at its base, thus making it a lateral out-growth from the 
axis, while the axis itself continues its growth in the carpo- 
phore. The carpellary bundle almost at once subdivides- 
into five branches, and these branches ascend the carpellary 
wall beneath the five primary ribs. 

The two lateral bundles (that is, those beneath the lateral 
ribs) are the largest, as they contain the fibro-vascular ele- 
ments to be distributed to the ovules. These lateral bundles 
pass in the carpellary wall to the very summit of the carpel, 
and then send a branch inwards and downwards into the 
funiculus of the anatropous ovule (fig. 2). The remaining 
elements of the fibro-vascular bundle pass on to the floral 
organs and stylopodium. It will be seen that in this case, 
as in Compositae, the ovules are lateral outgrowths. A point 
or two in the development of the ovule may be mentioned in 
this connection. At first both ovules lie at the summit of the 
ovarian cavity, but soon, by the development of the funiculus, 
one is thrust toward the bottom, with the micropyle near the 
center of the cavity (fig. 2). It is in this position that the 
pollen tubes are seen to enter the micropyle, and subse- 
quently the ovule develops so as to fill the ovarian cavity. 
The aborted ovule is retained at the summit of the cavity, 
its funiculus never developing, and its micropyle out of reach 
of the pollen-tubes, even if its nucellar structures were de- 
veloped to receive them. 



Digitized by CjOOQIC 



1887.] BOTANICAL GAZETTE. 24 1 

* 

To recur now to the mature seed, it will be found to con- 
sist mainly of a much developed embryo-sac, filled with endo- 
sperm and a small embryo. The embryo-sac never entirely 
replaces the nucellus, more or less of the nucellar tissues be- 
ing found on the commissural side, either pressed against 
the flat or concave face of the embryo-sac or embraced in its 
infolding (figs. 12, 13, 14), Important characters have been 
obtained from the commissural face of the seed, based upon 
the fact that it may be convex, plane, concave, or more or 
less involute. Great care should be exercised, however, to 
obtain seed of perfect maturity, or a comparison on this basis 
will amount to nothing. All seeds at first have a convex or 
plane face, and the amount of concavity or infolding will 
depend upon the development of the embryo-sac. In some 
cases the embryo-sac, instead of developing uniformly, de- 
velops strongly towards the commissure on the two sides, 
resulting in a concave or involute seed-face. This variation 
may occur in the mature fruits of a single species (as in Eulo- 
phus), so that there may be found plane or concave seed- 
faces in one and the same plant. 

Having described the structures to be found in the ma- 
ture fruit in general, it remains to describe the method of 
their development in Chasrophyllum procumbens. 

I. Development of oil-duct<5. — In very young buds 
groups of 3 or 4 parenchyma cells of the pericarp, next the 
inner epidermis, begin to be set apart for the formation of 
oil-ducts (fig. 3).. The first indication of this is in the fact 
that they become secreting cells, and are discolored by the 
characteristic oily contents, and also become larger than the 
surrounding parenchyma cells. The 3 or 4 secreting cells 
then begin to divide radially, so that, at about the time of 
anthesis, the resulting intercellular space becomes an oil-duct 
of small caliber, with 6 to 8 secreting cells (fig. 4). 

This radial division continues as the fruit matures, thus 
gradually enlarging the caliber of the duct, until it reaches 
its full size, with a dozen or so secreting cells (fig. 5). The 
ducts are thus enlarged intercellular spaces, developed by 
the radial division of the surrounding secreting cells, and 
simply act as reservoirs. 

In Hydrocotyle (in which there are only groups of secret- 
ing cells and no ducts developed) the absence of ducts seems 
to be explained by the lack of power of radial division in 
the secreting cells. In Osmorhiza this power is also poorly 
developed, so that while the ducts are at first outlined, they 



Digitized by CjOOQIC 



242 BOTANICAL GAZETTE. [ October, 

are presently encroached upon and obliterated by the devel- 
opment of contiguous cells, thus forming a continuous oily 
layer composed of obliterated ducts and intervening secret- 
ing cells. In Conium no ducts are developed, because groups 
of cells are not set apart as secreting cells, but only a single 
layer of cells, and there can thus be no development of inter- 
cellular spaces, although the power of radial division is re- 
tained. Hence Hydrocotyle has no oil-ducts because its 
secreting cells lack the power of radial division ; Conium 
has none because its secreting cells are in a plane instead of 
in groups ; while most Umbellifers have oil-ducts because 
their secreting cells are in groups, and also have the power 
of radial division. The only other phase is the entire absence 
of secreting cells, as in Anthriscus and certain Bupleurums. 
II. Development of strengthening cells. — In young 
buds there is no setting apart of this region from the 
ordinary parenchyma of the pericarp wall (fig. 8). Upon 
approaching anthesis, however, the parenchyma cells sur- 
rounding each fibro-vascular bundle sub-divide (fig. 9), and 
at anthesis quite a distinct group of small parenchyma cells 
is discovered beneath each rib (fig. 10). This comparatively 
small size is due not only to cell division and moderate growth 
but also to the strong ^owth of the surrounding undiflferen- 
tiated parenchyma. While the region is indicated before an- 
thesis it does not become really a region of strengthening cells 
until the development of the fruit. It is then that the walls begin 
to thicken, until at maturity a group of sti'engthening cells is 
composed of firm, heavy-walled tissue (fig. 7). The con- 
tained fibro-vascular elements are encroached upon, and for 
the most part obliterated, as they are really functionless after 
anthesis. This differentiation proceeds centrifugally from 
the fibro-vascular elements as a center, at first a compara- 
tively small area being included. The surrounding paren- 
chyma is gradually invaded, until in some cases the whole 
thickness of the pericarp wall is concerned (figs, i and 11). 
*The amount of primary parenchyma transformed into 
strengthening cells varies widely. In Chserophyllum this 
structure reaches probably its maximum development, occu- 
pying the whole thickness of the pericarp wall, separating 
the undifferentiated parenchyma into isolated patches, and 
also being very thick-walled. In certain genera the strength- 
ening-cell groups of the mature fruit are in the same condi- 
tion as those of Chaerophyllum at anthesis, viz. : differing 
from the surrounding parenchyma only in smaller size, and 
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never becoming thick-walled, as in Angelica. Continuous 
bands of strengthening cells, as in Hydrocotyle, are always 
developed next to the seed cavity, in the same position as 
the continuous secreting layers. Hence we find strengthen- 
ing-cell structures developing in bands or groups, and when 
in groups they may become thick-walled or not. In certain 
genera this kind of differentiation is entirely lacking, while 
in -^thusa we find the anomalous feature of the strength- 
ening-cell regions developing a large-celled and loose 
parenchyma. 

III. Development of undifferentiated parenchyma. 
— ^This region, lying between the strengthening-cell groups,, 
is chiefly concerned in the development of the pericarp wall 
in size. After anthesis there seems to be but little increase 
in the thickness of the pericarp wall, the growth being 
chiefly extension. This extension is effected by the radial di- 
vision of the undifferentiated parenchyma cells, the amount of 
tangential cell division being comparatively small. The excep- 
tion to this is found in ribs and wings, which represent re- 
gions of strong tangential cell division in the undifferentiated 
parenchyma. 

In this way the three structures of the pericarp wall are 
built up, and in their endless, but simple and constant varia- 
tions, we find a clew to the classification of a group of plants 
otherwise hopelessly confused. 

Explanation of Plate XIV.— All the figures are from Cbserophyl- 
lum procumbeDS Fig. 1, Oroes section of mature carpel, showing large 
strengthening cell areas; small solitary oil-ducts in the intervals, two on 
the commiesoral side ; and a deeply snicate seed^Ace. Fig. 2, Longi- 
tudinal section of carpel at anthesis, showing abortive ovule ; developing 
ovule thrust down into ovary cavity ready to receive pollen-tubes seen at 
summit of stylopodium, and which should have been represented as pass- 
ing through the ovary cavity and entering the micropyle ; and fibro- vas- 
cular connections of ovule. Figs. 3, 4 aud 5, Development of the oil-duct.^ 
Fjg. 6, Section of ovary wall at anthesis, bhowing beginning of a strength- 
ening cell group ubout the simple fibro vascular elements ; a developing^ 
oil duct; and inner and outer epidermallayerd, the latter of two layers,, 
probably indicating a connate calyx. Fijr. 7, Mature strengthening cells^ 
sharply marked off from surrounding parenchyma. Figs. 8, 9, 10 and 11,. 
Development of strengthening cell area, iig. 10 being taken at anthesis.. 
Figs. 12, 13 and 14, Cross sections of developing seed. 
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Insect relations of certain Asclepiads. II. 

CHARLES ROBERTSON. 

On the ground of usefulness to Asclepias, butterflies may 
be thrown into three divisions. The Papilios are the most 
useful, and pollinia were found on all of our species except 
Ajax. They suck with their wings in motion. Using their 
legs to offset the motion of the wings, they rapidly repeat 
those movements which are necessary to drkw the pollinia 
from the anther cells and insert them into the sti^matic 
chambers. Other large butterflies, like Danais, hold their 
wings still in sucking, spending more time on an umbel, 
but generally carrying pollinia. Small butterflies are 
worse than useless. They remain long on the umbels, suck- 
ing, but resting their feet superficially on the flowers, and 
seldom effecting pollination. Of twenty-three species bear- 
ing pollinia, only three are smaller than Chrysophanus Hypo- 
phleas ; while of twelve species on which no pollinia were 
found, with the exception of Eudamus Tityrus, which was 
not caught, the Chrysophanus is the largest. As stated 
before, butterflies have corpuscula on their claws less fre- 
quently than Hymenoptera. 

Since several moths were found entrapped on the flowers, 
pollination must often be brought about by night-flying Lep- 
idoptera. ' . 

As a rule, Diptera either do not transfer pollinia at all, or 
become hopelessly entangled when they do. I have speci- 
mens of Eristalis, Trichopoda and Sarcophaga with several 
pollinia. I.n .contrast with Bembex, mentioned above, cer^' 
tain flies, which resemble, wasps in form and colors^ also 
imitate them' in their movements on the flowers and extract 
pollinia more readily than other flies. These are Physpce- 
phala, Conops and Midas. The legs of Midas clavatus 
sometimes bristle with pollinia of A. verticillata and incarnata. 
Corpuscula were found on the pulvilli, hairs and tongues of 
flies, never on their claws. 

Beetles which visit the flowers to gnaw, asTetraopes, are 
injurious, while those visiting them for nectar, Trichius, 
Euphoria and Chauliognathus, are quite as useful as any 
flies. 

Among Hemiptera, Podisus, which frequents the flowers 
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to prey upon insects,' and Lygaeus, which sucks the hoods 
regularly, both transfer pollinia. 

It is evident that the flowers of Asclepias are adapted to 
fasten corpuscula upon the legs of insects, and that they 
catch the tongues only accidentally. However, I have found 
<:orpuscula on the tongues of one species of butterfly, two 
species of beetles, five flies, and twenty Hymenoptera.'® 
Bees and wasps move about with their tongues partly ex- 
tended, and it is natural, especially on the smaller flowers, 
that some of the appendages which they bear should be 
caught by the wings. Moreover, combinations of corpuscula 
are found on the tongues showing that pollination has been 
■effected repeatedly in this way. I have a specimen of Bombus- 
vagans with five corpuscula on tongue, one of B. Virginicus, 
with a combination of four corpusculn and one single cor- 
pusculum, and a Sphex with a combination of five corpus- 
cula. In general, however, extraction of pollinia by the 
tongue appears to be of little or no use. 

AcERATES LONGiFOLiA. — If we Compare a flower of this 
plant with one of Asclepias, it will be apparent that the 
flowers are not particularly adapted to fasten their corpuscula 
on the legs of insects (fig. 3)." The hqods have no horn, 
and their tips are pressed against the gynostegium so as to 
close them. The angles of the wings, instead of being set 
between the bases of the hoods, are above them. The hoods, 
therefore, have the sole function of nectaries, and do not 
serve, as in Asclepias, to guide the legs over the slits. 

The anther wings, from the corpusculum to the angle, 
measure hardly one millimetre, and are adapted to catch fine 
hairs, not the coarser processes. 

Bumble-bees insert their tongues into the closed nectaries 
with great facility. Thdy are the most common visitors, and 
the flowers Seem to be especially adapted to them. A bumble- 
bee clasps several flowers between its legs, and, as it moves 
over the umbel, the abundant hairs on the under side of the 
thorax, abdomen and basal joints of the legs enter the slits 
and draw out the pollinia ; so that the ventral surface of the 
bee fairly bristles with them. Fig. 4 is a sketch of Bombus 
scutellaris, showing the positions of attachment of the cor- 
puscula. The specimen from which it was drawn has more 
than one hundred pollinia, with many corpuscula which have 
lost their pollinia, and is not an uncommon case. Hive-bees 
sometimes visit the flowers. On one I found thirty-three pol- 
io Hiidobrand found pollinia of A. Cornuii on tongues of bees. Boi. Z<;it.,1866, No. 48. 
"The figure references are to plate xll, issued with the September number. 
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linia, on another fifty-four. I have also found a pair of pol- 
linia on a hair of the abdominal brush of Megachile. Next 
in abundance to bumble-bees, is Bembex nubilTipennis, which 
rests so lightly on the flowers and has such short hairs that I 
have failed to find pollinia upon it, except in one case, men- 
tioned below. One beetle, Trichius piger, caught on a 
Pycnanthemum, has eight corpuscula and eight pollinia on 
ventral surface. Butterflies rarely force their thin tongues 
into the nectaries, but do not extract the pollinia. Flies were 
not seen sucking. 

In Acerates viridiflora, the tips of the hoods rise to the 
level of the style-table, while in this species the}^ hardly reach 
to the angles of the wings, and it is interesting to observe 
the effect. In sucking, the insect's head is brought down so 
close to the tips of the hoods that the hairs on its face and 
tongue are often caught by the wings ; indeed, it seems more 
natural for visitors of this Acerates to have pollinia on their 
tongues than for those of Aclepias. Pollinia were found on 
the hairs of the labrum and tongue of Bombus separatus, 
and on the labrum of Bembex nubillipennis. Fig. 5, a 
sketch of the face of Cerceris bicornuta, indicates the posi- 
tions of attachment of three corpuscula with five pollinia. 
The specimen also has pollinia on the tongue, and five cor- 
puscula with eight pollinia on ventral surface. 

I have seen no combinations of pollinia of this plant, and 
it does not seem to need them, as it can attach an abundance 
of corpuscula directly to the hairs. 

The pollinia turn with their blades parallel in about a 
minute after extraction. When the bee moves over the 
flowers a retinaculum with its pollinium is caught as the hair 
was before. When the pollinium has entered the stigmaUc 
chamber and will go no further, the retinaculum is broken, 
leaving the pollinium in the cavity, and escapes from the slit 
without withdrawing the corpusculum at the top. That the 
corpusculum does hot enter the chamber, but that each pol- 
linium is inserted singly, I am satisfied is true in this plant 
as well as in Asclepias. It is hardly possible to see pollina- 
tion eflfected, as in Asclepias Sullivantii, but I have found 
pollinia under conditions which indicate that they are intro- 
duced in the same manner. A pollinium is sometimes found 
in the stigmatic chamber with pollen tubes emitted, with its 
retinaculum projecting through the slit, and the corpusculum 
and the other pollinium hanging outside. Broken hairs in 
the cleft of the corpusculum show that it has lost its hold on 
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the iiivsect, instead of the retinaculum breaking and leaving 
the pollinium behind. Mansel Weale found polliniu of 
Xysmalobium lingnce/orme Harv., attached to the long hairs 
of the sternum and coxa? of a Pallasoma, but they gain this 
position accidentally, the flower being adapted to fasten pol- 
linia to some part of the insect's head J* 

Insects with short hairs sometimes suck without drawing 
out the pollinia, which shows the importance of those with 
long hairs (bumble-bees). 

In all fifteen species of the following genera were caught 
on the flowers, those bearing pollinia having been mentioned : 

Hymcnoptera : Apis, Bombus (2), Megachile (2), Polis-^ 
tes, Odynerus, Cerceris (2), Bembex, Myzine. Coleoficra: 
Trichius. Lefidoptera: Tnecla, Chrysophanus, Scepsis. 

AcERATES viRiDiFLORA. — ^The flowers are much larger 
than in the preceding. The wings measure about one and 
three-fifths millimetres from the angle to the top, and are 
adapted to catch the hairs of the legs of insects, not the 
claws or ventral hairs. 

The hoods extend from the bases of the petals to the tips 
of the anthers, are pressed close to the gynostegium, and are 
about five millimetres deep. 

The pollinia are two and three-fifths millimetres long, and 
are narrowed above for about half their length into a slender 
stock. From above the stock is devoid of pollen grains for 
about one millimetre. The retinacula are very short, serv- 
ing mainly to keep the pollinia apart, so that both may not be 
drawn into the same fissure. The stock of the pollinium 
serves the place of a retinaculum, and lets the granxilar part of 
the mass down below the angle of the wings. When drawn up 
this slender part is caught by the wings, as the hair bearing^ 
the corpusculum was before. The base of the mass is drawn 
iato the chamber, and is wedged fast. Then the retinaculum 
separates from the pollinium, leaving it behind with the k>ng^ 
caudicle projecting beyond the anthers. After insects have 
visited the flowers the presence of a pollinium in the cham-^ 
ber is indicated by this stalk. Sometimes the corpusculum 
loses its hold on the insect, when we find the pollinia in the 
condition shown in fig. 6, one with its base emitting tubes, 
and the corpusculum and other pollinium outside. While 
the stalk seems to be very useful in effecting pollination, 
it seems to act injuriously in every case in which a corpus- 

!>'* Observations on the mode in which certain species of Asclepiadeee are fertilized."' 
Jour. Linn. Soc., xiii, 52. 
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culum is present at the top of the slit, for it enters the cleft and 
carries the corpusculiim up out of its proper position, as shown 
in fig. 7 (plate xii). Such cases may be found on flowers 
which insects have visited. Combinations of pollinia can 
hardly be formed. 

Compared with other Asclepiads we have studied, this 
shows a few peculiarities which we may sum up: (i) The 
upper part of the polHnium serves the purpose of a retinacu- 
lum and is without pollen grains. (2) T^e pollinium does 
not fit the stigmatic chamber, but, when in a position to emit 
tubes has its upper end projecting above the style-table. (3) 
The retention of the pollinmm is effected by its own thick- 
ness, and not by a rigid part of the retinaculum which re- 
mains attached to it. 

I have five specimens of Bombus separatus and three of 
B, scutellaris, all with pollinia on hairs of legs. 

While the hoods of the species of Acerates do not enable 
them to catch the hairs and pollinia with the same precision 
as in Asclepias, they compensate for this by restricting the 
visitors to the most diligent bees, which are provided with an 
abundance of long hairs. 

There are some peculiarities in the adaptations of Ascle- 
piads, which may be brought out by comparing them with 
ordinary flowers, or with the orchids. If an insect inserts 
its tongue into the nectary of a Habenaria, it is fairly cer- 
tain that it will draw out one or both pollinia, and, when 
sucking another flower, will bring the pollen in contact with 
the stigma. In the case of Asclepias the most efficient vis- 
itor may suck the hoods without drawing out a pollinium, 
and, then, the chances of a particular pollinium being in- 
serted are not many. Pollination is only fairlv certain when 
the leg is provided with many pollinia. The accidental 
nature of pollination is to a certain extent conducive to cross 
fertilization. If we suppose that an insect visits a number of 
plants, a given pollinium will be more likely to be carried to 
a distinct plant. 

One act of pollination supplies enough pollen to produce 
good fruit. Mr. Corry has observed that one pollinium is 
sufficient to fertilize a flower of Asclepias Cornuti.*' 

There are two ways bees have of treating loose pollen, to 
which the pollinia of Asclepiads are not liable: (i) It is 

"Trans. Linn. Soc , Lond.. Bot 2d. Ser.. II, 196. This bears directly on what I have 
insisted npon, that the pollinia are inserted singly by the knees, and not in pairs by their 
corpnscula. 
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well known that they wipe loose pollen from the hairy sur- 
face of their bodies to apply it to their pollen collecting 
apparatus. (2) I have seen Bombus vagans, after visiting 
several flowers of Triosteum perfoliatum, stop and brush the 
pollen from her face and tongue without placing it in her 
corbicula.. Bombus Pennsylvanicus was seen to insert her 
tongue between the introrse anthers of Dodecatheon Meadia, 
and then hang with her four posterior feet fixed to the flow- 
ers and wipe off" the pollen with her front legs simply to get 
rid of it. In contrast with this I have seen bumble-bees trj^- 
ing in vain to free themselves of the pollinia of Acerates 
longifolia, by which they were evidently annoyed. 

As far as the mere application of pollen to an insect is 
concerned, a flower with loose pollen has the advantage. 
But the advantage is on the side of Asclepias after the insect 
is loaded with it. It is only a general rule that insects keep 
to flowers of a particular species, on their honey and pollen- 
gathering expeditions. If a bee dusted with loose pollen 
visits flowers of another species, it will not long retain pollen 
in sufficient quantity to effectually fertilize flowers of the 
original species. On the other hand, if an insect returns at 
any time during the day, or even after a few days," to the 
species of Asclepias from which it got a load of pollinia, it 
may bring with it all or most of the pollinia which it has car- 
ried from the first plants. The firmness with which the pol- 
linia keep their hold on the insect is one of the best adapta- 
tions for cross-fertilization. 

Since different species are in bloom at the same time, it 
is necessary to be very certain that the pollinia on an insect 
belong to the plant on which it is found. A Scolia caught 
on Asclepias verticillata had pollinia of this plant and of A. 
Cornuti on its tarsal hairs. A Papilio found on A. Comuti 
had only pollinia of A. tuberosa. A specimen of Bombus 
scutellaris shows how insects change flowers and emphasizes 
the advantage in the structure of the pollen-masses of Ascle- 
piads. Its pollen baskets show the yellow pollen of the Pet- 
alostemon on which it was caught, and dark pollen from some 
other plant ; and it has, besides, pollinia of Acerates longi- 
folia on ventral surface and of A. viridiflora on hairs of tibiae. 
It is interesting to observe that, while the loose pollen was 
packed in the corbicula to be carried awav and left in the 

^* Pollinia of Asclepias SulliTantii, which were extracted and exposed to the air ou 
Jane 23. were inserted into the stigmatic chambers on July 7, two weeks after extraction,, 
and emitted pollen tubes. 
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nest, the pollinia of the two Acerates kept their proper posi- 
tion. Now, when such insects visit flowers of the species to 
which the pollinia belong, full fertilization may take place — 
cross-fertilization, too, since they have wandered so far from 
the original plants. 

The modifications of the floral structure t)f different 
species enable the plants to avoid competition for the game 
insects, or for the same parts of the same insects. Thus, 
bumble-bees have pollinia of Asclepias Sullivantii on their 
claws, of A. verticillata on their tarsal hairs, and of Acerates 
longifolia on the hairs of the ventral surface. 

As an interesting peculiarity of Asclepiads may be men- 
tioned, the occurrence of pollinia in positions in which the 
flowers are not specially adapted to place them. It has been 
observed that Asclepias sometimes fastens pollinia on the 
tongues of insects. Acerates longifolia accidentall}^ catches 
the hairs of the face and tongue. In contrast with the 
Acerates, is Xj^smalobium linguaeforme, whose pollinia, ac- 
cording to Mansel Weale,^* are found regularly on the insect's 
head, but only accidentally on the hairs of the tarsi and ven- 
tral surface. 



BRIEFER ARTICLES. 

** Indicatiye " Erlogonnm?*— The mouutains of Montana are not very 
high, but they are numerous, extending over a large portion of the ter- 
ritory. Almost wherever prospected they yield precious metals, in some 
form or other, to the eager searcher after wealth. Even the plains have 
heen found to hide within their vast expanses valuable iron ores and 
coal. 

In the August Gizette certain "indicative plants" were spoken of. 
Eriogonum ovaiifolium was considered indicative of silver ore in the soil. 
We have at least three species of the genus in northern Montana, and I 
am prepared to state that none of them are indicative of anything of the 
kind. In 1885, Dr. Frank Pottle, in company with the writer, found a 
large vein of magnetic iron ore in the Belt mountains. The ore also con- 
tained small per cents, of copper and silver. Thickly covering the surface 
soil of this " lead " were large beds of Eriogonum umbellatum in an un- 
usual degree of luxuriance. It was towards the end of June, and the 
many creamy- flowered umbels were at their best. It is highly probable 
that had some knowing old prospector hunting 'signs" as well as gold 

» Loc. cit., p. 52. 
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discovered tMn vein, he would have set Eriogonum umbellatum down 
as a goed sign. But it is no sign at all, for it is profuse almost every- 
wfaere in the mountains, where there is quartz or other ore, or where 
there is none. This species appears to confine itself to the mountains, 
and is common in the Belts and Birdtails, and the ranges ahout Helena. 
E. flavum is also common, and certainly is a pretty plant We find it 
mainly on the plains and in the foot-hills. While E. umbellatum seems 
equally partial to rocky and loamy soil, E. flavum is found in rocky or 
gravelly ground almost exclusively. Like so many of our western plants 
it has wonderfully long, tough roots, considering its size, which penetrate 
the soil to a considerable depth, nothing daunted by the stones or other 
impediments in their downward course. The roots of this plant are cov- 
ered by a loose, papery bark, brown or blackish in color, beneath which 
the surface is reddish. I have found them nearly two feet in length, and 
about an inch thick just below the crown of dead leaves which charac- 
terize this and E. ovalifolium alike. I have never found the latter grow- 
ing so abundantly in the mountains as E. umbellatum, but it is extremely 
plentiful on the plains, growing with E. flavum. Generally speaking, it 
is a smaller plant than the two preceding, although the peduncle often 
exceeds that of E. flavum. It may be readily distinguished from the 
latter by its white appearance, smaller and denser umbels, and small 
roundish leaves. Often it is remarkably cespitose, forming small hillocks 
through the accumulation of dead leaves and the earthy substances lodg- 
ing amongst them. It has been said that reliable Montana prospectors 
regarded this plant as a good indicator of silver in the soil. It may be 
so regarded by some, although none of that persuasion have crossed my 
path; but I am convinced that the growth of this plant is no sign. If it 
were, then all northern Montana would rest upon a bed of silver. In this 
vicinity carbonate iron stones underlie the surface, and below them are 
huge deposits of coal. In some places coal veins eighteen feet thick have 
been disclosed. A professional assayer, who has assayed many samples 
of these irons, told me, upon special inquiry, that they averaged from 40 
to 60 per cent, in iron. In some instances he found small per cents or 
mere traces of silver, but in the majority of cases he found none. 

This portion of Montana has been prospected over for years, plains 
as well as mountains, and if silver were as plentiful as the abundance of 
Eriogonum ovalifolium seem to indicate, it would have been brought to 
light long ago. So far as prospecting is concerned, it is largely a game 
of chance. It is, in fact, mere gambling. I have heard of cases where 
professional geologists from Washington have examined a portion of 
country with a hammer ; tapping here, chipping there, and with that and 
their scientific knowledge of formation combined, have concluded no 
predoos metals were there; while shortly afterward a weather-beaten 
pro^^ctor, with pack horse, pick, shovel and gold pan, would traverse 
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the same ground and "strike it rich." Bufit is also well understood that 
the average professional geologist very much underrates the practical 
experience and^" signs " of the prospector, and vice versa. If each would 
condescend to grasp and use the knowledge of the other in conjunction 
with his own, then better results would be obtained and mutual respect 
would exist between geologists and prospectors, which it can not be said 
to do to-day. 

And although I am sure the abundance or sparsity of Eriogonum 
ovalifolium is no sign as to the presence or the absence of silver or other 
metal in the soil (for it grows in any formation, lime, sandstone, etc.)> I 
would not presume to say the same of other *• indicating plants," indi- 
vidually unknown to me.— F. W. Anderson, Great FcdU, Montana. 

Some western plants*— In examining some western collections re- 
cently, an interesting fact or two with respect to the range of certain 
plants has been brought to light. Phlox Richardsonii Hook., of the Arctic 
sea-coast, was found by Mr. F. W. Anderson, in May of this year, growing 
in great abundance upon Mt Helena, Montana. It had previously been 
discovered by Scribner in the Belt Mountains, Montana. Mr.W. M. Canby's 
corps, on their northern transcontinental survey, discovered a form of 
Trautvetteria palmata, and now it turns up from Idaho, collected by J. B. 
Leiberg. Bmttiemon Lyallii Gray, of British Columbia, and extending 
into the borders of Montana, has been sent in by Mr. J. B. Leiberg from 
Kootenai county, Idaho, growing on rocky banks, 8,000 to 6.000 feet alti- 
tude. — John M. Coulter. 



EDITORIAL. 

A FEW writers are inclined to scatter their thoughts before the pub- 
lic with a too lavish hand. Facts of interest secured in an investigation 
are arranged to be presentable and ushered into the presence of the pub* 
lie through the medium of some society or journal. Without adding 
materially to the number of facts the language with which they are 
clothed is readjusted and another society or journal receives them. This 
shifting may be repeated several times, and the facts turn up in varioua 
places. Each time the reader, if not on his guard, will naturally suppose 
he is perusing the first and only statement of the kind, there being noth- 
ing to indicate that the author has already published other versions of 
the same matter. We do not have in mind the case where a paper read 
before a society is printed in a magazine to secure earlier publication,, 
reference being made to the time and place of its first presentation ; or 
to the case where an article is reprinted in one or more journals, due 
credit being given ; or the case where an author writes up a part of a 
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subject, and subsequently presents anotber part ; or the case where new 
facts are first published in a scientific journal and then worked over into 
popular form for the weekly press or any ephemeral publication. We are 
not thinking of these, but of the presentation of scientific facts in different 
journals, society reports, etc., under various guises, without adequately 
stating where and how they previously appeared. The neglect to 
take this precaution, when publication through one medium is not 
deemed sufficient, as usually ought to be the case, leads to much confu- 
sion and annoyance when another investigator goes over the same ground, 
and also has the effect of lowering the standard of appreciation with which 
thoughtful persons regard the author's writings. It suggests the idea 
that the author must be deficient in solid facts, or he would not require 
so much service of those he brings forward ; and unpleasant suggestions 
also present themselves regarding the author's motives in thus using his 
material over and .over. It may be supposed that scientific men of emi- 
nence would never fall into such practices, and yet conspicuous examples 
are not wanting. 



OPEN LETTERS. 



Vitality of seeds. 

About twenty years ago, when " White Hall," upon the grounds of 
the Maine State College was built, the excavated dirt was used to make a 
fill, covering the surface of the ground four or five feet This year, to 
lay some sewer pipes, a ditch was cut through the old fill, and alon^ the 
siSe of the ditch, four feet below the present surface, seeds in consider- 
able numbers germinated. 

The plants did not develop sufficiently before the ditch was filled to 
determine the species. F. L. Harvey. 

OronOf Maine. 

The old and new botany. 

In the April number of your magazine, the editorial on the methods 
of teaching botany attracted my attention. While heartily agreeing with 
the general sentiment expressed, I wish to offer some criticism, or call 
attention to that aspect of the new method which is considered, in some 
quarters at least, as the only true biological method. 

You close the article with the sentence, " The botanical teaching of 
the future will consider these, not as two opposing methods, but as com- 

?lementary, both essential to the rounding out of a botanical course." 
'his implies that at the present time these two methods, the old and the 
new, may be considered as opposing each other. It seems to me we do 
not need to wait for the future to teach us that there can be no real oppo- 
sition between them, for according to their definition in the editorial 
they refer simply to different departments of the same science. By the 
old method is meant the teaching of systematic botany, by the new, the 
teaching of types and the grounding in biological (physiological?) prin- 
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ciples. But biological work appears sometimes to be regarded as a 
science distinct from both botany and zoology, so that one not un fre- 
quently hears of courses being planned in botany, zoology and biology, 
as though botany and zoology tailed to recognize plants and animals as 
living things ! Now this is what I do not believe, and it is this monopoly 
of vital phenomena set up by biologists for biology to which I object. 

Now the new method, which is often referred to as the biological 
one, is supposed to include what is left out in the old, since they comple- 
ment each other. 

While I am unwilling to call it a method of teaching, it eeems par- 
ticularly unfortunate to call it the biological method. This word, as I 
understand it. belongs to the science by virtue of the objects considered 
being living things, therefore it is illogical to consider any department 
of botany as entirely unconnected with biology. To explain more fully, 
classification is baaed on morphology, or the doctrine of forms, the forms 
of the organs by which the plant is able to carry on its own existence and 
to reproduce its kind. It is as idle to consider the vital processes inde- 
pendently of the organs which exhibit them as it would w, to ignore the 
functions of organs by dealing alone with their forms. 

The opposition supposed to exist between the old and the new 
methods is the result of this misuse of the term biological, and it works 
harm in two ways : First, those wishing to take up tbe study of botany 
are deceived by supposing that there is a short, easy, new method, by 
which they are going to be led straight to the heart of the science with- 
out the tedious circumlocution of learning the names of things. It is 
natural that they should reject and oppose what they consider the old 
fashioned way. Secondly, this use of the term, biological method, is 
apt to lead to misunderstanding on the part of students, well educated in 
other respects, who are not especially interested in the biological sciences. 
To such the word protoplasm is destined to call up ideas of life-mani- 
festations in which animals and plants either have no part or are inex- 
tricably confused. 

As long as botanists are willing to suffer the most important part of 
botanical teaching to be referred to in such vague terms as to effectually 
disguise its real nature and even mislead educated people into supposing 
it can only be taught in connection with the science of animal life, so 
long will they find it difficult to give to botany the rank which it deserves. 
In France and Germany the study of the vegetable kingdom has been 
recognized, for some years, as a distinct science, including several depart- 
ments; the terms, physiological, anatomical, morphological (wnich • 
includes syatenmtic botany), being used in a similar manner as in con- 
nection with zoology. In my judgment, if we were to follow their exam- 
ple and use these or similar terms when speaking of the different depart- 
ments of botany it would do much toward obviating the two evils referred 
to. It would certainly help to place the science on a level with other 
natural sciences in the minds of those not especially interested, and 
would have some influence, perhaps, in rescuing botany from the general 
disfavor into which it appears to be falling. When the different parts of 
botany are not only referred to but taught in the way suggested, so that 
a general course will include a knowledge of all its departments, and an 
advanced course, continued study in any one or more of them, there will 
be no possibility of opposition, except the natural and healthful one of 
competition between those striving to do their best in their chosen 
fields. Emily L. Gregory. 

Bryii Mawr College. 
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CURRENT LITERATURE. 

Pittonia, Vol. i, part 2. A series of botanical papers by Edward L. Greene, 

July, 1887, pp. 61-93. 

When the first part of PUtonia appeared the question as to the mean- 
ing of the name was raised. This has called forth an explanation in the 
part before us, which explains that an easy name was sought, t<^ be used 
in quoting, and so the family name of Ton me fort was chosen. Two new 
genera of Borraginaceee are proposed, Oreocarya, to include Krynitzkia g 
Pseudokrynitzkia and part of § Pterygium in Gray's Syn. Fl. Suppl.; 
and Eremocarya, to include Krynitzkia micrantha of Gray, and the var. 
lepida. The g Piptocalyx of Krynitzkia is restored to generic rank. 
-Among miscellaneous species, new or rare, about twenty new ones are 
described. The p^rt closes with an account of an excursion to the island 
of San Miguel, and a catalogue of its flowering plants. 

Untersuchungen iiber Ban und Lebensgeschichte der Hirschiriiffdy Elaphomy- 
cesy von Dr. Max Rees und Dr. C. Fisch. Bibliotheea botauica. Heft 
7, quarto, pp. 24, pL 1. Cassel, Theodor Fischer, 1887. 
The obscure life history of truffles has received additional treatment 
by the authors, who corroborate the constant limitation of species of 
Maphom/yoes to soil permeated by the roots of trees— according to their 
observation, pines — that are closely invested and parasitically attached by 
the growing mycelium, which matures its fruit only when in the most 
intimate connection with the abnormally branched rootlets. The con- 
nection between mycelium and roots appears to be simply that of a para- 
site with its host, and not a case of true symbiosis. Although plants were 
examined in large numbers, and in all stages of development, no trace of 
fertilization was observed, so that the fruit appears to be strictly non- 
sexual, as in the pileate fungi ; but this retrogression has progressed 
further than in the latter, for many of the fruits fail to mature, and, 
though produced in myriads, the spores seem to have entirely lost the 
power of germination, and propagation is only known to be effected by 
the spreading of mycelial fibers from root to root. 

Lectures on the Physiology of Plantn. By Julius von Sachs ; translated by 
H. Marshall Ward, M. A., F. L. S. Rov. 8°, pp. xv, 836; wood cuts 
455. Clarendon Press, Oxford, 1887. (New York : Macmillan & Co.) 
Again we are indebted to the Clarendon Press for an important aid 
to English speaking!: students of plant physiology. Sachs' admirable 
" Vorlesungen iiber Pflanzen-physiologie," issued in 1882, has been turned 
into excellent English by Prof. Ward, and thus added to the list of books 
essential to the working library of our laboratories. However much it 
is to be regretted, it is a fact that our American students can not make 
ready use of German books, and a translation is always welcome ; particu- 
larly such a book as this, in which, in lecture form, the author sets fprth 
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his own special views on physiology. SSometimes this personal treatment 
runs almost into egotism, though much is to be forgiven to one who has 
made such extensive and profound additions to our knowledge as Dr. 
Sachs. There is hardly an important topic upon which his researches 
have not cast much light, and for a large number of principles he justly 
claims priority. 

But this work appeals not alone to the special student of plant physi- 
ology. It can be read by any person fairly well informed as to plant 
structure and the principles of chemistry and physics, and deserves as 
wide a circle of readers in its English form as it has had in Europe in its 
original German. To this the most admirable work of the translator 
commends it. We have him to thank also for the greatly extended index, 
an important part of a book, to which our German friends would do well 
to take better heed. We say nothing of the treatment of the work, tak- 
ing it for granted that most teachers are already familiar with it, and that 
all who are not will at once obtain the new edition. The imprimatur of 
the Clarendon Press is a guarantee of the excellence of the typography. 
The volume is uniform with the recently issued GoebeFs " Outlines of 
Classification," which is supplementary to it With Goodale's, Vines' and 
Sachs* physiologies, EngHsh students have for the present a pretty full 
epitome of the functions of plants. 

Lid of Works on North American Fungi, with the exception of Schizomy- 

cetes, published before 1887. By W. G. Farlow and William Treleaae. 

Library of Harvard Univ.; Cambridge, 1887. 8°, pp. 36. 

This reference catalogue, in its complete form, makes Na 25 of the 
Bibliographical Contributions of the Harvard library. It comes as a 
great boon to all students working upon the American fungal flora. 
Much of its value lies in the remarkable completeness and accuracy with 
which references to all independent works, articles, or incidental men- 
tion of American fungi, having scientific value, have been collated. Yet 
it is not supposed the list is perfect, and botanists will do their fellows, as 
well as the authors, good service by reporting omissions and corrections. 
A most difficult feature of the work has been to justly discriminate be- 
tween articles having a modicum of scientific value and those which are 
simply popular, which would on the one hand make the list imperfect if 
omitted, and on the other lumber it with useless references if included. 
We think the judgment of the compilers in this regard will not often be 
called in question. 

The list includes about 650 numbers, some dozen of which are titles 
of journals, government reports, etc., and the remainder are titles ot 
papers by 110 American and 73 foreign authors. Many of these works 
possess value in this connection by reason of a few paragraphs, subordi- 
nate statements, or mention of a few species— important matters to the 
investigator, and except for such an index most difficult to find. The list 
serves to correct a very prevalent miaconception — an idea that the liter- 



Digitized by CjOOQIC 



1887.] BOTANICAL GAZETTE. 257 

ature pertaining to American fungi is small and easily collected, and will 
also tend to set on their guard those who, with imperfect knowledge, 
rush into print with descriptions of supposed new species. 

Over half the entries are the writings of fifteen authors, each of 
whom has contributed ten or more entries each. Two-fifths of these are 
foreigners, viz. : Fries 11 entries. Von Thumen 11, Winter 12, Saccardo 13, 
Berkeley SO and Cooke 71, total 148 entries ; while three-fifths are Ameri- 
cans, viz. : Arthur 10 entries, Bessey 11, Leidy 11 (all pertaining to fungi 
parasitic on animals), Qerard and Trelease 12 each, Burrill 17, Farlow 31, 
Peck 40 and Ellis 50, total 194 entries. 

The slight biographical item of dates of birth, and in some cases 
of death appended to each author's name (with 43 exceptions) has its 
value. It brings out the interesting fact that over one-fourth of the Ameri- 
can writers enumerated (excluding the twenty four names without data) 
were born either during or since 1860, and constitute 35 per cent of those 
living at the beginning of the present year. They are also represented 
in the list of chief writers mentioned above. The large percentage of 
young investigators obviously promises an accelerated development of 
this field of science. Only four foreign writers occur whose births do 
not antedate 1850, of whom Bagnis, now dead, Pirotta and Voglino are 
Italians, and Bostafinski a Pole. 

Other interesting statistics might be gleaned from this list, but space 
forbids. A supplement gives an account of ten exsiccati, three American 
and the others containing American specimens. 

Every student of fungi will feel that he is indebted to the compilers 
for a valuable service, and one no other botanists were in position to 
perform so acceptably. 



NOTES AND NEWS. 

Prop. G. C. Wittstein died at Munich on June 1, in his seventy- 
eighth year. 

A CORRESPONDENT of the lUvue Horlicole reports the growth of mistleto 
on an old peach tree. 

In the Journal </ Botany, for September, R. Miller Chriaty has a 
paper entitled ** Notes on the botany of Manitoba." 

Dr. H. Mayr, of the Forestry Institute of the University of Munich, 
has accepted a professorship in the University of Tokio. 

Dr. H. Vochting, author of numerous important botanical works, 
has been made professor of botany at the University of Tubingen. 

Mr. Tokaturo Ito gives an interesting account, in Journal (^Botany, 
of the history of botany in Japan. It is accompanied by a portrait of Ito 
Keisuke. 
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M . Pierre Viala, of Montpelier, France, an investigator of emi- 
nence, is visiting this country to study the diseases of the grape and of 
other cultivated plants. 

Copies of the desiderata (Ranunculaceae to Bosacese incl.) of the 
herbarium of the Department of Agriculture, can be had on application 
to the Commissioner of Agriculture. 

Dr. V. F. K08TELETZKY, professor of botany at Prague, died August 
18, aged 87. It will be remembered that our malvaceous genus Kosteletz- 
kya was named in his honor by Presl. 

At the recent meeting of the British Association Count Solms- 
Laubach described a genus of fossil plants (Bennettites), the type of a 
new group between Angiosperms and Gymnoeperms. 

The finding of Grindelia squarrosa at Evanston, III., is recorded by 
L. N. Johnson in Science for September 23» It is a common plant in 
western Iowa and Minnesota, and especially on the plains of Dakota. 

Mr. James E. Humphrey, Dr. Goodale s assistant in the summer 
school of botany at Cambridge last summer, has been appointed in- 
structor in botany at the State University, Bloomington, Ind., and has en- 
tered upon his duties there. 

At the recent Manchester meeting of the British Association the 
following grants were made for botanical work : Botanv (and zoology) 
of the West Indies, £100; flora of China, £75; flora of Bahamas, £100; 
Peradenyia botanical station, £oO. 

The lecture of Miss Helen C. De 8. Abbott, on " Plant chemistry as 
illustrated in the production of sugar from sorghum," has been distrib- 
uted as a reprint from the proceedings of the alumni association of the 
Philadelphia College of Pharmacy. 

The first number of the Anncds of Bdtany contains papers by Prof. 
Marshall Ward, Mr. Walter Gardiner and Mr. Tokaturo Ito, Miss Calvert 
and Mr. L. A. Boodle, Messrs. Gregg, F. W. Oliver, Re3molds, Blake and 
ProL Bayley Balfour. Prof. Ward's piper is on the histology and fruits 
of Bhamnus. 

MiLLSPAUOH*s American Medicinal Plants is completed with the ap- 

Searance of the sixth fascicle. The work is a valuable one, has been well 
one, and should be a great help to homoeopathic physicians. It contains 
188 colored illustrations, and complete text, of all the plants indigenous 
and naturalized in the United States, which have been proven and incor- 
porated in the Homoeopathic Materia Medica. 

A NEW PERIODICAL dcvoted to botany has just been issued at St. 
Petersburg. It is published in connection with the botanical garden of 
St Petersburg University, the editors bein^ Profs. Beketoff* and Gobi. 
The title is Scrvpta Botanica Harti Univeniiatts Bilrapolitanx, which in ref- 
erence will be abreviated to Scripta Botanica, A welcome feature is that 
papers in Russian are followed oy abstracts in French or German. 

The SOURCE of nitrogen in Leguminosse has long been an interesting 
question. M. Hellriegel has attriouted it to bacteria found abundantly 
in the well-known tubercles on the roots of this family. His experiments 
showed that plants deprived of bacteria were starved, while those which 
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had the benefit of them flourished, and the tubercles were highly devel- 
oped. It will be remembered that Prof. H. Marshall Ward (Bot. Gaz. 
xii. 235) refers these so-called bacter a to the germs of a fungus related to 
Ustilago. In either case the tubercles seem to have to do with the nitro- 
gen supply. 

Dr. George Volkens has published a series of observations on the 
plants of the Eg^rptian and Arabian desert According to Gardener's 
Chronide the physiological history of the planUi is given in relation to the 
absorption and transpiration of water, the assimilation or digestion of 
food, the mechanical frame-work, etc. All these phenomena are more 
or less modified to suit the remarkable climatal conditions that prevail. 

In hib synopsis of Tillandsiece, in the Journal of Botany^ Mr. J. G. 
Baker has completed eighty-eight species of Tillandsia, of which twenty- 
four are new. Of these new species six come from Mex'co, one of which 
bears the familiar name T. Parryi, having been discovered in Central 
Mexico by Parry and Palmer. The TJuncea Le Conte, and T. Bartramii 
£11., of Chapman's Flora, become T, setaoea Sw.. while T, bradeata Chapm. 
is T.faacicukUa 8w. 

The red patches on the leaves of Chenopodium album, the common 
pig weed, is found by Prof. H. Osborn, of the Iowa Agricultural College 
(Science for September 30), to be associated with larvae of the same color, 
belonging to the leaf-hopper, Thamnotettix »eminudu8 Say. Although the 
insect is quite common, it seems to have heretofore escaped observation 
in its larval form. The conjecture is hazarded that it is the cause of the 
change of color in the leaves. 

The astonishing activity of our friends of the Pacific coast does 
not abate, and parts of Pittonia and Bulletins of the California Academy 
of Science appear with unexpected frequency. The sixth contribution 
of Prof. R L. Greene, entitled " Studies in the botany of California and 
parts adjacent," has now come to hand, containing (1) notes on the botany 
of Santa Cruz Island, (2) a catalogue of the flowering plants and ferns of 
the Island of Santa Cruz, (6) three new species. 

The Bulletin of Miscellaneous Information^ begun to be issued in monthly 
parts from Kew Gardens, has now reached its ninth, or September num- 
ber. The object is to give notes on economic products and plants to 
which attention has been drawn in the correspondence or work at Kew. 
The last number contains two parts, xvii — Annotto (Bixa Orellana L.), 
and xviii— Notes on articles contributed to the museum of the Boyal 
Gardens, Kew, from the Colonial and Indian Exhibition, 1886. Only 
cranberries and bufiSilo berries were received from Canada. 

Dr. C. C. Parry has just distributed a partial revision of the Uvorursi 
section of Arctostaphylos, as represented on the Pacific coast. In it A. 
pungens of various authors (not HBK.) becomes A, Mamanita Parry ; 
A. glauca, in part, of various authors (not Lindl.) becomes A. viscida Par- 
ry ; A. Standfordiana Parry is a new species heretofore confounded with 
A. glauca ; A, insularis Greene, in herb., is a new species from the island 
of Santa Cruz ; and A. Pringlei Parry is from Lower California. A. pun- 
gens HBK. is Mexican. 

Some recent researches of Molisch on the fall of leaves, as summar- 
ized in the Bot, ZeUung for July 29, are of interest MoHsch finds the 
formation of the separating layer to be chiefly dependent upon unusual 
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variations in the amount of transpiration, or to the diminution of the 
water-content of the leaf, produced by injury or disease of the roots or 
stem. The direct influence of absence of hght is comparatively slight, and 
the relation between temperature and defoliation was not fully enough 
tested to be established. Of two series of experiments the higher temper- 
jiture (17°-22°0.) promoted the fall of the leaves. The presence of oxy- 
gen is necessary to the development of the separating layer. The author 
holds that the separation of the cells of 4he separating layer is due to a 
solution of the middle lamella, by action of a terment rather than by re- 
sorption of the wall. 

Gborgb Massee, in Journal i^Bciany, has a paper on causes influenc- 
ing the direction of growth, and the origin of multicellular plants. His 
conclusions are that, bs experimentally proved in the case of (Edogonium, 
the normal method of cell formation is due to the unyielding nature of 
the external sheath. '' The influence of the sheath is not to be considered 
as the only factor in determining the direction of growth or habit of a 
plant, but rather that the initial idea of direction and multicellular 
structure were due to it, and in the simplest as also the unbranched fila- 
mentous forms, its influence predominated, but in the latter is modified 
by the increased power manifested by the protoplasm in softening or 
completely dissolving certain portions of the sheatn for various purposes 
connected with reproduction,*^ as in the beak of Vaucheria and the con- 
jugating tube of Spirogyra. 

Dr. J. VON Sachs gives in Arbeit. BoL Ind. Wtirsburff Cm. 872-888^, the 
details of the experiments from which he concludes tnal the invisible 
ultra-violet rays of the solar spectrum are especially efficacious in the 
development of flowers. The experiments were all made on Tropeolum 
majus. If the rays of the sun are made to pass through a solution of 
sulphate of quinine the ultra-violet rays are entirely absorbed or trans- 
formed into rays of less refrangibility which are visible and of a light 
blue color. If a plant is made to grow behind a screen of sulphate of 
quinine Uie vegetative organs are normally and luxuriantly developed, 
but the flowers are almost entirely suppressed. Twenty-six plants thus 
grown produced only a single feeble flower, while twenty plants grown 
under similar conditions behind a screen of water of the same thickness 
produced fif tjr six flowers. * * * It may be assumed then that there 
are three distinct regions of the solar spectrum differing in their physi- 
ological action— the yellow rays and those near them cause the decom- 
position of carbon dioxide, and are active in assimilation; the blue and 
the visible violet rays are the agents in the movements of irritation; 
the ultra-violet rays are t^ose which produce in green leaves the sub- 
stances out of which flowers are developed.— Jour. Roy. Mic. Soc., Aug. 
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Vol. XII. NO. ii —Botanical Gazette— Nov., i887. 
Notes on Umbellifei'ie of E. United States. VII. 

JOHN M. COl^LTKR AM) J. N. ROSE. 
(WITH I'LATK XV.) 

TREPOCARPUS Nutt.— Fruit linear-oblong, flattened 
laterally: carpel somewhat dorsally flattened, with the 5 
primary" ribs filiform or obsolete, the 4 secondary ones promi- 
nent: oil-ducts solitary under secondary ribs, two on com- 
missural side: stylopodium conical, with very short style 
(figs. 87, 88). — Glabrous annuals, with thin pinnately de- 
compound leaves and linear segments, lateral few-rayed 
umbels opposite tlie leaves, white flowers, and prominent 
calyx-teeth. 

I. T. iEthuste Nutt. DC. Mem. Umbel. 56, t. 14. From a 
few inches to three feet high : umbels 2 to 5-rayed ; umbel- 
lets few-flowered : involucre and involucels of few linear 
bracts, entire or divided : fruit 4 to 5 lines long ; pericarp 
wall thick and mostly made up of strengthening cells : sec- 
ondary ribs corky. — From Arkansas to Louisiana, Indian 
Territory and Texas. Fl. July. 

SIUM Linn. — Fniit ovate to oblong, flattened laterally: 
carpel with 5 corky primary ribs (each with a well-developed 
group of strengthening cells at tip) : oil-ducts i to 3 in the 
intervals (never solitary in all the intervals), 2 to 6 on com- 
missural side, near center of pericarp : seed-section roundish 
or sub-angular: stylopodium depressed or wanting, with 
short style (figs. 89-92). — Smooth perennials growing in 
water or w^et places, with pinnate leaves and serrate or pin- 
natifid leaflets, involucre and involucels of several bracts, 
and white flowers, in summer. 

Bentham and Hooker refer our two species of Slum to 
Apium, but to us they seem abundantly distinct, as also in- 
dicated by Watson, Bot. Calif, i. 261. The oil-ducts are 
never solitary in all the intervals, *nd the prominent group 
of strengthening cells in the outer edge of each rib still 
further emphasizes the distinction. There is no better de- 
fined generic group in Umbellifera* than that formed by our 
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two species of Sium, being so nearly identical in fruit and so 
easily separated from all other genera. 

I. S. cicat»rolinm Gmelin, Syst. 2.482. Stout, 2 to 6 feet 
high : leaflets 3 to 8 pairs, linear to lanceolate, sharply ser- 
rate and acuminate, 2 to 5 inches long : fi*uit larger in sec- 
tion and with more prominent ribs than in the next ; oil-ducts 
2 to 6 on commissural side (figs. 89, 90). S. lineare Michx. 
AptufH lincarc Benth. & Hook. — ^Throughout our range, and 
west to the Pacific. 

2. S. CarKoni Durand, Gray's Man. 196. Weak, i to 2 feet 
high : leaflets i to 3 pairs, linear, sharply serrate, i to 2 inches 
long ; when submersed or floating, very thin, ovate to oblong, 
usually lacinate-toothed or dissected, the leaf sometimes re- 
duced to the terminal leaflet : oil-ducts 2 to 4 on commissural 
side (figs. 91,92). Afitiin C3r5^;« Benth. & Hook. — Penn- 
.svlvania, Connecticut, Rhode Island, and Massachusetts. 



BERULA Koch. — Fruit nearly globose, somewhat flat- 
tened laterally, emarginate at base: carpel with 5 filiform 
primary ribs : pericarp thick and corky, with no strengthen- 
ing ceils: oil-ducts numerous and contiguous, closely sur- 
rounding the seed cavity : seed-section round : stylopodium 
conical (figs. 93, 94). — Smooth aquatic perennial, with pin- 
nate leaves and variously cut leaflets, and white flowers, in 
summer. 

I. B. ansrnstifolia Koch, Deutsch. Fl. 2.455. Stout, i to 3 
feet high : leaflets 5 to 8 pairs, linear to oblong or ovate, ser- 
rate to cut-toothed, sometimes crenate : fruit f line long. 
Siiun angnstifoUtun L. — ^Throughout our range and west- 
ward. 

CRANTZIA Nutt.— Fruit globose, slightly flattened lat- 
erally : carpel with 5 primary ribs, each subtended by a small 
group of strengthening cells ; the laterals thick and corky ; 
the others filiform : oil-ducts solitary in the intervals, two on 
the commissural side: seed-section round (figs. 95,96). — 
Small perennials, creeping and rooting in the mud, with hollow 
cylindrical or awl-shaped nodose petioles in place of leaves, 
simple few-flowered umbels, and white flowers. July. 

I. C. Hiienta Nutt. Gepera, i. 178. Leaves very obtuse, 
1 to 3 inches long, i to 2 lines broad : fruit a line long, the 
thick lateral wings forming a corky margin. — In brackish 
marshes along the coast, from Massachusetts to Mississippi. 
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CICUTA Linn. — Fruit ovoid to oblong, slightly flattened 
laterally : carpel with 5 strong flattish corky primary ribs 
(laterals somewhat larger) : oil-ducts solitary in the intervals, 
two on the commissural side : stylopodium conical or de- 
pressed (figs. 97-100). — Smooth poisonous marsh perennials, 
with pinnately or ternately compound leaves, and white flow- 
ers, in summer. 

Bentham and Hooker, in Gen. Plant, i. 889, say *' stylo- 
podia crassiuscula, depressa, integra ; '' and Sereno Watson, 
in Bot. Calif. 1.260, says ** stylopodium depressed." While 
this is apparently true m most specimens of mature fruit, in 
many younger specimens, and some mature ones, the stylo- 
podium will be found to be conical. In any event it is large 
iind prominent, and may or maj^not become conical. When 
depressed, we have not found it entire. 

1. C. macalata L. Spec. 256. Stout, 2 to 6 feet high, stem 
streaked with purple : leaflets oblong-lanceolate (narrower 
above), coarsely serrate: fruit oval, 2 lines long, with no 
strengthening cells and large oil-ducts ; seed-section round- 
ish (figs. 97, 98). — Throughout our range and westward. 

2. C. bnlblfera L. Spec. 255. More slender, i to 3 feet 
high: leaflets linear, sparsely toothed ; upper axils bearincf 
<:lustered bulblets: fi*uit (seldom matured) oblong, 2 lines 
long, with groups of strengthening cells beneath the ribs and 
smaller oil-ducts ; seed-section somewhat dorsally flattened. 
— Common northward. 

CYNOSCI ADIUM DC— Fruit ovoid, not flattened either 
way : carpel with 5 strong primary ribs, lateral ones much 
the' larger, forming a broad corky margin, a large group 
of strengthening cells in each rib : oil-ducts solitary in the 
intervals, two on the commissural side : seed-section some- 
what flattened dorsally : stylopodium conical (figs. 101-104). 
— Glabrous annuals, with pinnately divided cauline leaves 
(leaflets linear), mostly undivided lower and radical leaves, 
white flowers, and persistent calyx-teeth. 

J. €. digitatnm DC. Mem. Umbel. 44 t. 11. Slender, i 
to 2 feet high : radical leaves linear-lanceolate, entire ; cau- 
line leaves palmately 3 to 5-parted : fruit a line long, con- 
tracted into a neck at summit, with very prominent ribs and 
minute calyx-teeth (figs. loi, 102). — Wet ground, Arkansas, 
Alabama, Louisiana and Texas. Fl. May, June. 

2. O.pinnatam DC. 1. c. Smaller (in var. fumilum Eng. 
sometimes becoming cespitose) : cauline leaves pinnately 
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divided into few distant segments, terminal one much the 
hirgest ; radical leaves similar or often entire: fruit i^ lines 
long, not beaked at summit, with less prominent ribs and 
very prominent calyx-teeth (figs. 103, 104). — Wet ground, 
Arkansas, Indian Territory and Texas. Fl. April. 

DAUCUS Linn. — Fruit oblong, flattened dorsally : carpel 
with 5 slender bristly primary ribs and 4 winged secondary 
ones, each bearing a single row of prominent barbed prickles : 
oil-ducts solitary in the intervals (that is» under the secondary 
ribs), two on the commissural side: seed-section dorsally 
flattened, the face somewhat concave or almost plane (figs. 
105, 106). — Bristly annuals or biennials, with pinnately de- 
compound leaves, foliaceous and cleft involucral bracts, con- 
cave umbels (connivent in fruit), and white flowers. 

1. D. CarotaL. Stem bristly: ultimate segments of the 
leaf lanceolate and cuspidate : rays more numerous and 
elongated than in the next (figs. 105, 106). — Naturalized 
everywhere. 

2. D. pasillns Michx. Fl. 1.164. Stems retrosel}^ papil- 
late-hispid : leaves more finely divided, the ultimate seg- 
ments narrowly linear: umbels smaller, with fewer and 
shorter rays. — Throughout the southern states and westward. 

The varieties microphyllus and scaber simply depend 
upon the varying character of the hairs, a character not to 
be relied upon. This species is a very close American repre- 
sentative of the European D. Carota, and it is really ques- 
tionable whether they should be kept specifically apart. The 
fruit is so exactly similar in both species that it can not be 
distinguished, and hence our figures 105 and 106 represent 
D. pusillus just as well as D. Carota. 

Explanation op Plate XV.— Fig. 87, fruit of Trepocarpus ^thusae y 
Hg. 88, section of carpel of same; fig. 89, fruit of Siura cicuttefolium; 
tig. 90, section of carpel of same; fig. 91, fruit of S. Carsoni; fig. 92, sec- 
tion of carpel of same; fig. 93, fruit of Berala angustifolia; fig. 94, sec- 
tion of carpel of same ; fig. 95, fruit of Crantzia lineata ; fig. 96, section 
of carpel of same ; fig. 97, fruit of Cicuta maculata ; fig. 98, section of 
carpel of same ; fig. 99, fruit of C. bulbifera ; fig. 100, section of carpel of 
same ; fig. 101, fruit of Cynoeciadium digitatum ; fig. 102, section of carpel 
of same ; fig. 103, fruit of C. pinnatum ; fig. 104, section of carpel of same ; 
fig. 105, fruit of Daucus Carota ; fig. 106, section of carpel of same. Fig. 
87, is X 5; figs. 89, 91, 97, 99, 101, 103, ia5 are \ 8; figs. 88, 93, 95, 98, 
100, 102, lOi, 106 are > 25; figs. 90, 92, 94, % are X 40. 
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Plant Odors. 

ARTHUR J. STACE. 

In furnishing descriptions of plants to aid the learner in 
identifying them, tiie odor is an important element, but we 
often find it neglected. The cause of this neglect is mani- 
fold ; the poverty of our language in affording names to dis- 
tinctions of odor, and the difficulty of determining what are 
the elementary odors, contributing to it, among other sources 
of embarrassment. The writer's object is to offer a theory 
by which elementary odors may be detected in their almost 
innumerable compounds in a way which will lead to the for- 
mation of a systematic nomenclature. 

His theory is this : that, owing to the sympathetic connec- 
tion of the olfactory nerve with the nerves controlling the 
organs of secretion and excretion, each elementary odor pro-, 
duces a specific effect on some one of these organs and may 
be recognized by this effect. 

Thus, it is not only true that the alliaceous odor stimu- 
lates the lachrymal glands, producing in sensitive persons an 
actual How of tears, but conversely, if we tind any odor that 
so stimulates the lachrymal glands it is a proof that it contains 
the alliaceous element. 

It may be said that the odor of wood-smoke excites the 
lachrymals, although it is not alliaceous ; but it is not the odor 
of the smoke ; it is the impact of particles of the smoke upon 
the eyeball that docs it. Protect the eyes effectually against 
the smoke and no such effect will be perceived from the mere 
odor. 

Again, it may be said that the lachrymals may be excited 
by any odor that brings pathetic incidents to mind. The 
odor of sweet basil, for instance, recalling the affecting tale 
of '* a pot of sweet basil,'' may make some sentimental young 
lady weep. But we are not concerned with the effects of 
association, where the nervous system is reached through 
the mind, but speak only of the direct, physical effect of 
odors. No one ever attributed pathos to an onion. 

For another example, the odor which excites the salivary 
glands is the parsley odor, an element common to the whole 
order Umbellifera^. It may be said that anything good to eat 
will excite the salivary glands ; that a hungry man's are ex- 
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cited by the smell of roast beef and a child's by the mere 
sight of candy. But that is because the man wants to eat 
the beef, and the child to eat the candy. Now, when the 
smell of parsley excites the salivary glands, one does not 
necessarily want to eat the parsley. 

There are other appetizing odors, for instance, that of 
oak sap, which hangs arouna a saw-mill, but it does not 
excite the saliva. It stirs some of the deeper digestive fluids, 
probably the gastric juice. 

Opposed to this last is the nauseating odor which belongs 
to the order Solanaceae. Lifting up tomato vines on a dewy 
summer morning one will get the full benefit of it. It will 
enable us to understand the diflicultv found in introducing 
the use of the potato as an article of diet into Europe, and to 
appreciate the fallibility of the human nose as a guide to 
wholesome food. 

As there are many organs concerned in the functions of 
alimentation, so there may be as many different appetizing 
odors. It is not always easy to decide on the organ acted 
upon by each odor. The perfume of spice, for instance, the 
element common to nutmeg, allspice, mace and cloves, i» 
appetizing, but whether through the stimulus it gives to the 
liver, the pancreas, or the intestinal juices, it would be rash 
for me to say. Combined with a weedy element in Lindera 
Benzoin, it still retains its appetizing quality ; but we do not so- 
readily recognize it as appetizing when in combination with 
the delicious but cloying fragrance of the pink, sweet-william 
and carnation. Sweet odors are destructive of appetite, 
though they are not nauseating. They must, therefore, have 
an effect the reverse of stimulating on the hypogastric fluids. 

The well-known odor of turpentine, found in various com- 
binations among the Coniferse, and in the genus Silphium, 
acts as an irritant upon the kidneys, as every one confined 
to the atmosphere of a paint-shop will corroborate. 

The odor of musk, represented in the vegetable world by 
Mimulus moschatus and some other species of the same 
genus, is a notorious aphrodisiac ; while an element in the 
fragrance of camphor, frankincense and cedarwood has the 
opposite effect. Scarcely anybody will acknowledge that he 
likes the smell of musk, but nevertheless the perfumers regard 
it as a principal source of profit. 

There is a delightful fragrance belonging to flowers of 
widely different species which agree in having a waxy text- 
ure, a white color, and a disposition to open, or to keep 
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open, during the night. Such is the perfume of the tuberose, , 
jessamine, white lily(L. candidum), night-blooming cereus 
and many others. Delightful as it is, its physiological effect 
is undesirable. It enervates the system, and sometimes even > 
causes headache. Opposed to this is the bracing odor of the 
hop, found also in hemp, although in a less pleasant combi- 
nation. The hop aroma restores the balance of the nervous 
system, allays headache, and promotes a healthy, refreshing 
sleep. The absinthine odor of wormwood, chamomile, chrys- 
anthemum and many other plants stimulates the skin to- 
healthy action, relieves fever and promotes perspiration. 

And now, to test the practical value of the theory, take a 
plant, hitherto unknown, with a labiate corolla and didyna- 
mous stamens. Its appearance indicates that it may belong 
to one of several orders, Scrophulariacea?, Acanthacea^, Ver- 
benaceae, or Labiataj. The first impulse is to smell it, and the 
presence of a peculiar element in the odor will determine the 
search for it among the Labiatse. Do the Labiatai all smell 
alike, then? Far from it, for an educated nose would never 
mistake peppermint for spearmint, much less for thyme, sage, 
catnip or lavender. Then, are the other orders mentioned de- 
void of odorous species ? Linaria is decidedly odorous, though 
by no means fragrant ; Veronica, in some of its species, has 
a faint but agreeable smell, and Lippia citriodora a delightful 
fragrance What common element is there, then, in the vari- 
ous odors of the Labiate by which the species of that order 
may be generally identified? The epithet ''aromatic," ap- 
plied to them, will not help us, for the same epithet is applied 
to absinthine, spicy, balsamic, lupuline and many other dis- 
tinct odors. We must recognize it by a peculiar physiological 
eflfect produced by it. On some sultry August day, one is 
walking, tired, thirsty and faint, when the foot accidentally 
strike^a patch of mint, and the atmosphere is filled with the 
perfume. It will be agreed that a refreshing sensation is the 
immediate result. How the sensation is produced I do not 
pretend to say ; but am inclined to describe it as a cooling of 
the mucous membrane lining tlie nose, pharynx and mouth. 
This peculiar sensation is the effect of an odor common to all 
the Labiatae. 1 have noticed it in Monarda fistulosa, a plant 
with a smell distinct from that of mint, owing to the pres- 
ence of a citric element which mint lacks. I have detected 
it beneath the honeyed sweetness of thyme and lavender, as 
well as under the absinthine element in sage, and the scarcely 
agreeable geranium element in ground ivy. In some of the 
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Labiate, Teucrium for instance, it is scarcely perceptible, 
but there are exceptional cases. 

I would like to show that the characteristic element in the 
Cruciferai has an. opposite or thirst-exciting effect, and to 
point out the effects of citric, amygdaline, malic, nutty and 
other odors, but enough has been said to illustrate my mean- 
ing. 



BRIEFER ARTICLES. 

A Study of Silphinm perfoliatnm and Dipsacus laciniatos in regard 

to insects.*— The upper surface of the leaf of Silphium perfoliatum near 
the axis is thickly set with small hairs. Their length is on the average 
about .17 mm. They are composed of four cells each having a distinct 
nucleus; the upper one is somewhat enlarged. Some of the hairs are 
C(Jorle8s, while in some a peculiar brown substance was seen which was 
variously distributed, sometimes in masses at the top of the upper cell or 
difilused through the upper cell, and sometimes through the lower ones 
as well. These hairs point toward the tip of the leaf. Similar hairs were 
found all along the mid vein, ^de veins and veinlets of the upper sur- 
face of the leaf, and also on similar portions of the under surface, l^o 
difference was seen between these hairs and those near the axis, except 
that they were much more thickly set along a surface about an inch in 
length at the baee of the leaf. The leaf examined was about 20 cm. 
lung and was typical. 

The brown material does not seem peculiar to the hairs. Upon the 
upper surface of the leaves were found some more very small prickles 
coir. posed of two cells, the upper very pointed, the lower one globular 
and containing an onion shaped mass of brown matter similar in appear- 
ance to that in the hairs. In the epidermal cells of the stalk were found 
similar masses, and some cells were completely filled with it. 

The cavities formed by the perfoliate leaves are very small and hold 
but a few cubic centimeters of water. They are full after any rain or 
hejivy dew, but are often dry before noon. If cups are dry at night they 
will be filled in the morning when there is a heavy dew; otherwise they 
will be dry. 

These cups do not appear to serve any purpose as insect catchers. 
No insects were seen in any of the cups. This plant is not native here,* 
and perhaps it does not show its full development with us. 

Is Dipsacus laciniatus insectivorous? To answer this question was 
the purpose of the following observations : 

It is well known the connate leaves of this plant form cups sur- 

J Read at raceUng of A. A. A. S., New York, August. 1887. 
3 Lansing, Michigan. 
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rounding the stalks, which most of the time contain more or less water. 
It has been suggested that the purpose of this arrangement is to catch 
insects for the nutrition of the plant. 

A microscopical examination of the leaf surface was made, to discover, 
if possible, any peculiar organs of absorption. Especially was that por- 
tion of the leaf explored that is much of the time beneath the water in 
the cups. On this portion of the leaf were found two forms of hairs. 
The more numerous were about .09 mm. long, with a club shaped upper 
portion upon a pedicel composed of a single cell. The upper part was 
composed of about five nucleated cells; it was broader than thick, and 
seemed to be divided by a partition across the narrow way. These hairs 
were all inclined toward the tip of the leaf with the broad side toward 
the leaf surface, and were not very numerous. The rarer form of hairs 
had a rounded head upon a pedicel of a single cell. The head was divided 
into a number of cells which contained no visible nuclei, but were gen- 
erally filled with brownish -green masses of granular matter. 

Other portions of the leaf were also examined, and upon the whole 
upper surface along the mid vein^ side veins and veinlets, were found 
hairs similar in form to these and equally numerous. They were also 
found on the corresponding portions of the under surface of the leaf. 
So far as special organs of absorption are concerned, that part of the leaf 
below the surface of the water shows no advantage over any other part 

Twenty plants were watched carefully for two weeks, and during 
that time but few insects were caught, and those were mainly bees; the 
nutrition from the insects caught could be but little. 

Water was gathered from several plants ten days after a rain, when 
it had evaporated largely and must have been concentrated. The water 
was filtered from suspended matter, mainly algje and flower petals, and 
the starch-iodine test applied, first for nitrites and then for nitrates, and 
no indication was obtained of the presence of either. If present at all, 
they were in extremely small amounts. Nessler's test for ammonia gave 
a marked reaction, showing the presence of from one to two parts of 
ammonia in 1,000,000. To take advantage of so small an amount of 
ammonia hardly seems sufficient cause for such a modification of the 
leaves, with no special organs for absorption. It would seem that the 
plant might get some good from the ammonia in the water, and perhaps 
these hairs may absorb the nitrogen compounds from air or water. But 
this supposition would include all similar hairs on both surfaces of the 
leaves, and would not account for the cups ; it can only be an incidental 
advantage, therefore, and not the prime use of the water-gathering cups. 

Dipsacus depends mainly on the rain for its water supply, and very 
little upon the dew. Some cups were thoroughly emptied, and it was 
found that after a heavy dew there would be a little water in ihe cups. 
This would tend to replace that lost by evaporation, but this loss is slight 
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because the water is so well shaded from the sun. Upon July 20, there 
was a copious rain that filled all the cups, and it was five days before any 
marked diminution of the water was noticed. At the end of fourteen 
days many of the lower cups still contained water. The cups were found 
to contain from 3(K) to 600 cc. An average plant would hold about a 
liter, and a large plant as much as a Hter and a half. 

It seems more probable that the object of the cups with their water 
is to protect the plant from crawling insects, which it does most effect- 
ually. The blossoms are frequented by bees and other flying insects, but 
upon the plants are found no ants or other crawling animals. The 
hooked prickles so thickly set along the stems, and especially on the 
stem just beneath the blossoms, are a perfect barrier against snails, slugs 
and such soft-bodied animals, while the water keeps away the hard- 
bodied insects. The flowers are not well arranged for cross-fertilization 
by ants, as the anthers and stigmas are raised so far above the throat of 
the corolla that ants would not reach them easily and naturally. 

It is doubtless to the advantage of the plant that such insects be kept 
away, as they would take the nectar and yield nothing in return. 

It is perhaps worthy of notice that no bridge is thrown across this 
moat until the falling flowers cover the surface, and ttien it is too late 
for them to be injured by marauding ants. — W. J. Beal and C. E. Sr. John. 

Bad on a pear stem.— The 

Howell pear often presents a 
curious anomaly in bearing a 
well-developed bud upon its 
fruit stem. The accompany- 
ing cut shows such a bud 
borne a half inch below the 
base of the fruit This singu- 
lar disposition is additional 
proof, if any were needed, that the fruit stalk is essentially a true stem^ 
bearing a transformed cluster of leaves. — L. H. Bailey, Jr., Agricultural 
College J Mich, 

Calti ration of saceharomycetes.— Some fermentation experiment* 
with which I was engaged during the past summer required the applica- 
tion of pure yeast, free from other organisms capable of producing fer- 
mentation. The methods of separation and cultivation employed were 
very successful, and may suggest something of value here. 

A few drops of fresh beer-yeast were shaken in a test tube with ster- 
ilized gelatine, which had been melted and cooled again until it was 
barely fluid. This, flowed upon sterilized plates, gave in twenty-four 
hours, at ordinary room temperature, a great number of colonies of 
schizomycetes and saccharomycetes, from which, with the aid of an ordi- 
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nary dissecting microscope, it was easy to inoculate new cultures. The 
gelatine was of the ordinary composition in daily use in the laboratory, 
viz.: ten per cent, gelatine, ten per cent grape sugar, Liebig's " Fleisch 
Extract" added to give a yellowish brown color, and neutralized with so- 
dium carbonate. Such a mixture is solid at 25° C. 

For further culture the isolated gelatine plate colonies were inocu- 
lated into sterilized solutions consisting of an extract made by boiling 
200 grams of yeast in a liter of water,* filtering, and adding ten per cent, 
of grape sugar. In such a solution an inoculation of a few yeast cells 
usually increased in from twenty-four to forty-eight hours sufficiently to 
cover the sides and bottom of an ordinary 200 cc. flask with a thick 
white sediment. The cultures were most strong and active at the end of 
forty-eight hours. The supernatant fluid was then poured oflT, leaving 
the yeast deposit comparatively dry, twenty cc. of sterilized water added, 
and in this condition transfer to the sugar solution undergoing observa- 
tion was easy, by means of a pipette. By this method, and the use of the 
extract of yeast.as a nutritive solution, pure cultures were repeatedly ob- 
tained which excited as active fermentation as the fresh yeast from the 
breweries, a result not always obtained by the use of artificial nutritive 
solutions. The original gelatine plate cultures, on account of their rapid 
growth, were useless after thirty-six hours, and to avoid a constant re- 
newal of the process, as well as the introduction of different species of 
saccharomycetes, inoculations were made into gelatine tubes. The cult- 
ures thus obtained produced characteristic, elegant, ivory-white colonies 
of 3-6 mm. in diameter, and then further development ceased. In this 
state they retained their vitality, and were constantly referred to as a 
source of inoculating material for two months. Probably they remained 
vigorous much longer, as saccharomycetes are well known to do, but at 
this time my need of them came to an end. 

Such a dormant vegetative state might be favorable to the production 
of spores, which, according to the prescribed methods, I have had diffi- 
culty in obtaining. At least, for the object desired, the method given 
was found very convenient and successful. — W. E. Stone, Qottimgen, 

Thcpreparationof agarics for the herbarinm.— It will be generally 
admitted that the wretched condition of most specimens of fleshy fungi in 
herbaria and published exsiccatse makes them practically worthless for 
purposes of comparison and identification. The purpose of this note is 
to call attention to a practicable process for greatly improving the quality 
of such specimens and so rendering them really valuable. 

In 1880, G. Herpell, of St. Goar, Germany, published an account^ of his 

method for the preparation of herbarium specimens of fleshy fungi, and 

from 1881 to 1884 issued illustrations of his method in the form of four 

small fascicles of Agaricini, under the title, ^'Sammlung praparirter Hut- 

'DasPriiparlren und Einlegen der Hutpilze. Bonn, 1880. 
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fUze;' certainly by far the finest exaiccata? of this ^roup ever distributed. 
A partial translation of his article was given by W. R.Gerard, in the Bvdl. 
Taney Bvt. Club for March and May, 1881. 

The writer has succeeded in simplifying Herpell's process without 
DQUch sacrifice of efficiency, and ofters the following abstract of the 
method, as modified : The whole fungus is split vertically with a sharp 
ftnife into halves. From one half a thin slice is taken by a careful cut 
^raltei to the first, and laid aside as No. 1. From the other half the stipe 
i&eut off close to the pileus,and gills and flesh are removed as completely 
as possible from both pileus and stipe, so as to leave only their outer surfaces 
intact. These shells of pileus and stipe are Nos. 2 and 3, respectively. 

The three preparations thus made are now laid, right side up, on a pre- 
pared adhesive paper, covered with unsized muslin, and placed between 
eJrieri^ of heavy felt paper, under a moderate pressure. 

Great care should be taken not to destroy any delicate portions of veil 
er volva which may be present in making the various preparations, 
which should show (1) attachment of gills and nature of interior of 
stipe, ("D nature of top of pileus, (3) nature of surface of stipe and pres- 
•nee or absence and nature of veil and volva. Either of the adhesive pa- 
pers in use for strapping plants to the herbarium sheet serves excellently 
for tliis purpose, viz. : Dennison's gummed paper or photographers* albu- 
men paper. The latter, perhaps, gives rather better results. Driers 
should be frequently changed, and pressure should be secured by weights^ 
aot by screws. When the specimens are partly dried the muslin may 
W carefully removed; and when wholly dried they will be found to be 
tirmJy attached to the paper, their adhesion to which has prevented the 
shrinking so prominent in the common method of drying these fungi. 

Tlje paper is now to be cut away with knife or scissors close to the edge 
of each preparation, which is then ready for mounting. No. 1 is first glued 
bo the mounting paper ; then No. 3 ; lastly No. 2 is put on, overlapping No. 
Sin such a way that the two together give a profile view of the living 
ftungus. 

Spore prepirations made in the usual way on adhesive paper are per- 
manent, since almost any pileus has sufficient moisure to soften the gum 
or albumen, which dries when ti.e pileus is removed and holds the spores 
fast. Tliis can then be mounted with the other preparation to complete 
the specimen. 

Many little points will suggest themselves in carrying the process 
tiirough, but the above is an outline of its essential features. It does not 
wholly obviate the necessity for colored drawings of the fresh fungus, but 
renders them less indispensable and makes the preparation alone really 
useful. The time required to make a good specimen is, of course, much 
tonger than is needed to dry and press an agaric in the old way, but is 
1|»S8 than that required for a good specimen of a flowering plant, and the 
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difference in time consumed by the two processes is not at all commen- 
surate with the difference in value of the results. — J as. E. Humphrey, 
Bloomingtonj Ind, 

Plan for botanical laboratory,— The Botanical Gazette for July, 
1885, published an outline course in plant chemistry. A laboratory desk 
arranged for such work was figured in the same journal for the following 
November. It is believed that the laboratory sketched below will be 
found coovenient for the study of plant anatomy as well as of plant 
chemistrv. 
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Ay teacher's private laboratory. 5, small laboratory for special 
work. C, large spectroscope. /), balances ; shelves above hold measur- 
ing dishes. E, students' working desks ( Bot. Gaz., July, 1885 ) ; above 
«ach set are spaces for charts and pictures. At -F, end of each set of four 
desks, is a writing-desk and book-shelf. G, windows ; brackets are to be 
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placed alongtido for holding pots of the plants that are being studied. 
Hj entrances to laboratory. 7, doors to botanical garden. J, stairs to 
gallery above. Z, drying oven; the water is also distilled here. M, in- 
struments for taking melting and solidifying points. iV, combustion 
furnace. 0, closet for supplying the chemicals on the students' desks ; 
one side has the following for organic work : petroleum spirit, ether, ab- 
solute alcohol, chloroform, carbon bisulphide, benzole, Meyer's solution, 
gold chloride, Fehling's solution, gelatine, milk of lime, carmine, mount- 
ing material ; the other side holds the usual re-agents for qualitative and 
quantitative analysis. 0, hood for generating H2S and chlorine. P, lect- 
ure table; behind is a blackboard which may be pushed down and leave 
white walls for receiving pictures from stereopticon at T. Q, chairs with 
desks for taking lecture notes. R, table for distilling apparatus; pulleys 
to be attached to the condenser for purpose of convenient adjustment. 
5', mills and mortars. V, gallery, indicated by dotted lines; I is the li- 
brary, II for storing chemicals and apparatus, III herbarium ; one side is 
for dried, the other for alcoholic, specimens; shelves can be drawn out to 
support specimens during examination; the cupboards below hold 
presses, herbarium paper, etc. Xy green-house for the study of plant 
physiology. YW, shelf for growing plants, a certain portion being set 
aside for each student's use. A pneumatic trough, ZZZ, runs aroimd the 
exposed edge of this shelf. Gases to be employed in experimenting 
upon the living plants are brought from the main laboratory through 
tubes. The trough may be covered and made to furnish a support for 
plants while applying electricity, heat, etc. 

In arranging this laboratory, the object has been to bring everything 
together that could be needed jn the study of a plant. Too much can 
not be said against teaching any natural science so as to make the stu- 
dent feel that science cuts a natural object into parts.— Lillie J. Martin, 
Indianapolis, Ind. 

Proliferons fangl.— My attention has 
been called this season to several pro- 
liferous fungi belonging to Agaricini. 
On the top of the pile us appears a sec- 
ondary pileus, which is reversed, bear- 
ing the gills on the upper side. A spec- 
imen of Ladarius cinereus Peck before 
me has a secondary pileus which is lo- 
cated in the center of the primary one. It is nearly spherical and sessile. 
The gills are borne on the inside, being exposed only by a small opening 
at the top as shown in the cut. — F. L. Harvey, Orono, Me. 
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EDITORIAL. 

It is customary to speak of the botanical work constantly issuing 
from the German laboratories as representing the highest attainment in 
botanical activity and accuracy. In a contrast with German botanists, 
American workers are placed in an inferior position in the estimation of 
the botanical world. The first statement is undoubtedly true, while the 
second is no discredit to American botanists, as we desire to. show. Bo- 
tanical activity and botanical ability were never greater in this country 
than at the present writing. The older botanists add to long lives filled 
with most enduring work an abiding zeal that associates them with the 
youngest workers, while an abundance of strong new blood gives promise 
of a most vigorous development It is no lack of ability among Ameri- 
can botanists that ranks them below their transatlantic brethren, but lack 
of opportunity, and lack of opportunity comes from lack of equipment. 
Money-givers and boards of control in this country have no appreciation 
of the conditions necessary for good botanical work. They think their 
duty is done when they have employed a man, who is then expected to 
make bricks without straw. The Botanical Garden at Cambridge, and 
the noble gift to American botany made by Mr. Shaw of St. Louis, 
are illustrations of what should become more general. One of the 
most essential things, and one of the very great advantages of Ger- 
man botanists, is the establishment of a botanical garden. This should 
be considered the necessary foundation for every botanical position 
from which original investigation is expected. In fact, the investi- 
gator, with his lecture room and laboratories should be considered as a 
part of the equipment of a botanical garden. It seems to us that this is 
the imperative need of American botany. It need hardly be said that 
such an equipment includes the element of time which will make inves- 
tigation the chief thing and teaching incidental. Our appeal, then, is for 
friends of American botany to establish botanical gardens, and so endow 
them that they will not only become seats of botanical investigation, but 
also inciting causes of similar institutions everywhere. 

A CORRESPONDENT of Science asks if the trumpet-creeper is poison- 
ous. Such a query might be raised about many plants generally regarded 
as innocuous. Rhus poisoning is taken as the standard of comparison, 
in which the virulent elHuence is potent enough to aflfect specially sus- 
ceptible persons through considerable distance, and a far larger percent- 
age of persons by contact. The most unexpected and harmless plants 
may be brought into the category. An instance within the writer's 
knowledge was that of a clear-minded lady of a botany chss, who found 
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the large white lady's-slipper (Cypripedium spectabile) a plant to be 
avoided; and the absurdity of the notion in the opinion of the other 
members of the class did not in the least change her positive assertion 
of its poisotfous qualities. It would be a curious and, withal, an inter- 
esting inquiry to trace up and catalogue such experiences and to investi- 
gate the nature of the poisoning, if such it be. The subject has consider- 
able of the indefmiteness and evasiveness of the ghost, haunted-house 
and mesmeric questions now being investigated by the society for psy- 
chical research, and it may be doubted by some if the results of the in- 
quiry would be any more valuable. There is, however, the substantial 
question of rhus poisoning, whose etiology has not yet been settled, to 
afford a point de nsiatanee, and when that is fully elucidated the more 
obscure cases may, to some extent, fall easily into place. Even a knowl- 
edge of the extent of the subject would have a value. 



OPEN LETTERS. 



Organized botanical work. 

It seems to me no more important suggestion looking to the promo- 
tion of the progress of botany in this country has been made than that 
of Prof. Farlow, in his paper entitled, " The Task of American Botanists,"^ 
in which he urges that the amateur botanists of America be organized 
and their work directed. There are hundreds of educated young men 
and women in this country who are capable of doing something to pro- 
mote botanical knowledge, some in one branch, some in another, and who 
are also eager to do it, but they need to be told what to do, what subjects 
to investigate. They are desirous of working, but do not know where to 
begin ; or, perhaps, m many cases, they are industriously studying a sub- 
ject which IS too large for them, or one which has already been satisfac- 
torily wrought out, so that their work profits none but themselves. In 
this way the science suffers an immense loss.. 

Now, it seems to me, a practical scheme might be devised whereby 
most of this wjisted or misapplied talent might be turned into useful 
channels. Astronomers are organizing for the systematic study of the 
heavens; why should not the botanical talent of the country be similarly 
organized for the purpose of furthering botanical research in a system- 
atic manner ? E. S. Bastin. 

Chicago, III. 



Crackling sound of Utricularia. 

I write to ask an explanation of the distinct crackling sound pro- 
duced by Utricularia vulgaris when it is disturbed. I had for some time 
supposed it was to be heard only from fronds removed from the water 
and beginning to dry, but I find the same phenomenon when the plants, 
old ones filled with sacks, still in the water, are disturbed. On shaking 
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such a stem the rattle is distinct, the separate clicks being as loud as those 
made by slowly winding a watch. After the first series of clicks the 
plant must rest some time before a second disturbance will produce 
a second fusillade. 1). S. Kellkott. 

Buffalo, N. V. 



Bees mutilating flowers. 

The note on bees mutilating flowers, in "Open Letters," was interest- 
ing to me, having been interested in the same subject myself. I believe 
it 18 considered safe to plant two colors of balsams (Impatiens balsamina) 
in adjacent rows without their mixing. Not beine satisfied to take it for 
granted, I sought the reason. Upon examination I found the anthers were 
closely pressed to the stigma, thus insuring self-fertilization without any 
outside help. Also, as the flower became double, the opening to the spuV 
was entirely closed by petals. Humble-bees, in seeking for honey, were 
obliged to visit the "back" of the flower and puncture the spur. I never 
saw one visit the inside of the flower nor puncture a spur that had been 
visited before, though it did not seem to learn that fact until it visited 
each flower. 

Humble-bees, in getting the honey from Salvia splendens, enter the 
calyx and slit the corolla. This is a very interesting subject, and any one 
observing anything bearing on the subject would do well to make notes 
and send them for publication. E. S. Miller. 

Wading River, N. Y. 



CURRENT LITERATURE. 

Fossile Pjianien aus der Albourslcette, von Dr. A. Schenk. Bibliotheca Bo- 
tanica. Heft 6, 4to, pp. 14 : pi. ix. Cassel : Theodor Fischer, 1S87. 
The Albourskette, the locality from which the fossil plants herein 
described were obtained, is a mountain chain on the southern and west- 
ern sides of the Caspian sea in Northern Persia. It is a locality difficult 
of access, and consequently has been rarely visited by collectors of fossil 
plants. The first to explore these plant deposits was Dr. Gobel, of Aster- 
abad, who submittte'd a small collection to Dr. H. R. Goppert for exami- 
nation. From this material Dr. Goppert identified (Schles. Gesell., 186(), 
p. 19, 20) six species, of which four were ferns and two were cycads. 
From the resemblance between these plants and those obtained in the vi- 
cinity of Biireuth, and also from geological considerations. Dr. Goppert 
concluded these plant-bearing beds to be of Liassicage. Later Eichwald 
collected from the same locality the species mentioned by Goppert, as well 
as several additional ones, and ventured the opinion that the strata- 
showed oiilitic as well as liassic characters. The material placed at the 
disposal of Dr. Schenk was collected chiefly by Herr Tietze, from the vi- 
cinity of Hif, near Kaswin; from Tasch, which is between Sahachrudand 
Asterabad; and from Mt. Siodshur, near Ah. This material was much 
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more copious than any that had previously been examined, and from it 
he waa able to identify 28 species, of which number 4 proved to be new 
to science. No dicotyledons are of course represented, the species being 
distributed among the various divisions as follows : Eqaiseiacese, 2 ; 
FiliceSy 8; Cycadacese, 12; Cunifermy 6. The most valuable part of the 
paper is the interesting comparison made between this flora and that of 
Franconia, Scandinavia, and Tong-King, India. Of the 28 species found 
in the vicinity of Hif and Tasch only 7 are peculiar. Of this number 10 
are found in Franconia, 12 in Scandinavia, and 6 in Tong King. This 
shows that the flora of these localities, widely separated as they are geo- 
graphically, was nearly or quile synchronous, another argument pointing 
to the wide geographical distribution of the early floras. The American 
plant-beds which furnish a flora mo^t nearly related to that of the famous 
Franconian beds are the older mesozoic of Virginia and the so-called 
trias:jic of Emmons, in North Carolina. From these considerations Dr. 
Schenk decides the age of these beds to be r he tic, placing them lower^ 
it will be seen, thin any of the previous investigators. The abundance 
of ferns and cycads argues for this flora a tropical temperature. Each 
species is carefully described and discussed, and in most cases fully illus- 
trated.— F. H. Knowlton. 

SyUoge Fungorum omnium hucusque cognitoruvi. Digessit P. A. Sac- 
cardo. Vol. v; Agaricineee. Patavii, sumptibus auctoris; 1887. 
8°. pp. 1146. 

The fifth volume of Prof. Saccardo's great work,Sylloge Fungorum^ 
will be gladly welcomed by all students of the department of mycology 
to which it pertains. Though devoted to a single family, Agaricineee, it 
is the most voluminous one of the series yet issued. Its 1146 pages con- 
tain descriptions of 69 genera and 4639 species. The original design of 
the work, as the author remarks in the preface, being to collect and sys- 
tematically arrange published descriptions, no attempt has been made to 
elucidate synonymy or to suppress invalid species. Here is a vast and 
difficult work for some one yet to undertake. It is gratifying to note 
that the spore characters have been so generally introduced with the 
descriptions. While the main features of the Friesian system of arrange- 
ment have been followed, some notable changes have been made. 

The sections of the family are still based on spore coloration, but in 
an amplified sense. The section Leucosporse has been made to include 
Hygrophorus, Lactarius, Russula, etc. ; also, such genera of tough mar- 
cescent species as Marasmius, Lenzites, Lentinus, etc., though these are 
still retained in a subsection Teriacea, The third section, Ochrosporse,. 
equals Dermini of Fries with Cortinarius and Paxillus added ; and the 
fourth, Melanosporae, includes the Friesian Pratelli and Coprinarii with 
Coprinus and Bolbitius, thus reducing by one the old sections. 

The subgenera of the vast genus Agaricus have been raised to the 
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rank of genera, and Agaricus includes only those species formerly placed 
in the subgenus Psalliota. Whatever may be said of the characters on 
which these genera are founded, this arrangement is certainly more con- 
venient. 

The exannulate species of Amanita, corresponding to section B of 
Fries, constitute the genus Amanitop3i8,and in like manner the annulate 
species of Panseolus become a genus Anellaria. The same distinction, 
however, has not yet been accorded to the annulate and volvate species of 
Coprinus, though logically it would seem to be required. 

Of course, there are a few omissions, but these can easily be excused 
in a work so vast. Students of this branch of mycology will find the 
volume a most useful, convenient, and even indispensable one, and will 
be very grateful to Prof. Saccardo for giving them such a vast amount 
of solid mycological literature in such a compact, systematic form, at the 
comparatively low price of 72 francs. — Chas. H. Peck. 

A Course of Practical Tmdnjuiitm in Botany : Pari 11^ BriH/phyta-ThaUophyta, 
By F. O. Bower, D. 8c., F. L. 8., and Sydney H, Vines. D. Sc, F. R. 8., 
F. L. 8. Macmillan & Co. : London, 1887. 12°, pp. 144. 
The first part of this work, embracing the flowering plants and vas- 
cular cryptogams, was issued over two years ago, ai*d noticed in this 
journal for May, 1885. The present part, entirely from the pen of Dr. 
Bowers, as we learn from the preface, completes the work with the same 
admirable features displayed in the first part. It is unnecessary to repeat 
here the general comments and criticisms made upon Part I in the ear- 
lier review, as they hold equally good for all portions of the completed 
work. 

For mosses and hver worts under Bryophyta three types are used, 
Polytrichum, Sphagnum and Marchantia. The Thallophyta are divided 
into algse and fungi. Sixteen types are used for the algse, of which the 
first three are salt water forms representing the red and olive-green sea- 
weeds, and the others are fresh water forms, the number permitting quite. 
a range of well selected types. The fungi are illustrated with ten types, 
beginning with the common mushroom, Agaricus campestris, and con- 
tinuing with the wheat rust, Puccinia graminis in its various stages, the 
cup fungus, Peziza, a lichen, Parmelia parietina, ergot, several molds, the 
white rust on Capsella, and Pythium DeBaryanum. 

The selection is to be commended, and the treatment also, with some 
slight reservations. This stricture refers chiefly to the occasional lack of 
sufficiently explicit directions, in order that the learner may not go 
astray or become hopelessly lost in demonstrating difficult points of struc- 
ture, or in attempting to find the more obscure parts referred to. Much 
is left to the ingenuity of the pupil, or the help to be obtained from a 
master. 

For advanced pupils, esj^ecially those under good supervision, the 
work will prove most M*rviceable. The directions for studying the life- 
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cycle of the lower forms, in the cases whore it can be done to advantage, 
is a valuable feature. 

O/mparative M>trphvl<tgy and Bidugy of the Fungi^ Mycetozoa and Bacteria. 
By A. Dt-Bary. Translated bv Henry E F. Garnsey, M. A.; revised 
by Isaac Bayley Bnlfour, M. A., M. D., F. R. 8. Clarendon Pre^8, Ox- 
ford, 1887. Hoy. 8°, pp. 52o; 198 wood-cuts. 

A faithlol and adequate translation of this invaluable ^ork on fungi 
and fungoid plants places the important facts pertaining to ihtir physi- 
ology, structure and classification within easy reach of every English 
botanist. A feature that characterizes the work above all others on the 
subject is the broad and philosophical treatment, giving not only a con- 
nected view of the whole field, but a systematic arrangement of ihe sub- 
ject matter based upon ample knowledge and sound deductive reasoning. 
The title indicates the scope of th«^ work, the lichens being included 
with fungi. The course of treatment for the fungi is as follows: general 
histological chfiracteri sties of hypbse and growth forms; forms of the my- 
celium ; formation and dissemination of spores; systematic and compar- 
ative account of the several groups, the principal ones being Perono- 
sporetCjSaprolegnieai.M ucorini , Entomophthorefe,Chytridieje, Ustilagineae, 
Ascomycetes, Uredineie and Basidiomycetes, covering over 200 pages: 
spores and their vcermination; conditions ot growth; and parasitism, in- 
cluding that of lichens. The mycetozoa comprise the my.xomycetes, the 
Acrasifaj and some doubtful forms, which stsverally receive general treat- 
ment. The chapter on bacteria is an admirable summary of the chief 
facts and relations of their morphology and physiology. 

It is needless to go over the contents of the work more specifically, 
for the limits of a review, even when extended, can give but an imper- 
fect idea of the wealth of matter in so large and caref illy prepared 
a treatise, and the opinion of the reviewer regarding its superior merits 
must be accepted without argumentative accompiniment 

In its German dress the work is already known to many of our ad- 
vanced students of fungi, as it was issued about three years ago, being re- 
viewed in this journal for December, 1884. The translators have not 
attempted to bridge the interval with notes or fater discoveries which 
affect the text. Tiius, on page 337, the statement that the germinating 
sporidia from the teleutospores of Puccinia graminis penetrate into the 
epidermal cells of the barberry, but "never into a grass," is shown by the 
researches of Plowright not to be unqualifiedly true. However, in spite 
of the mutations due to extension of knowledge, the work will be standard 
for many years to come. 

Ueber die Bildung der Knollen. Physiol ogische Untersuchungen von Her- 
mann Vochting. (Bibliotheca Batanica, Heft 4.) Theodor Fischer : 
Cassel, 1887. 4°, pp. 35. Illustrated. 
This memoir forms the fourth number of the Bibliotheca Botanica, 

under the editorship of Drs. Uhlworm and Hienlein. It deals with an 
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investigation into the action of light, moisture and gravitation upon the 
production of tubers, especially those of the potato; or, as the author hsis 
concisely stated it in the first sentence of the introductory chapter, " The 
subject treated in the following pages is the problem, what causes deter- 
mine the position and growth of tubers." The potato was used for most 
of the experiments, being especially well adapted for the purpose. Be- 
sides the potato, Helianthus tuberosus and Ullucus tuberosa, the latter a 
South American esculent, were studied as examples of annual tubers, and 
two species of Begonia for perennial tubers. The author refers to de 
Vries' memoir (Landw. Jahrbiicher for 1878) for a critical review of most 
of the literature pertaining to the subject. 

The variety of potato chiefly used for the experiments is one not 
commonly grown in this country; it is known in Germany as the "six- 
weeks potato," in France as " marjolin," and its peculiarity consists in 
usually producing a thick leafless growth at one end during the period of 
rest, being the expansion of the terminal bud. 

By many ingenious experiments it was established that light exerted 
a retarding influence upon the growth of the tuber, and that a certain 
range of temperature was also desirable. Tubers may occasionally be 
produced above ground in the light, as is known not only from casual ob- 
servation but as proven by earlier investigators. The author showed from 
his own experiments that the potato stem is vertici basal ; that at its base 
it normally produces, besides the roots, the tubers, and at the apex the 
foliage. When a plant is grown from a reversed cutting, the tubers are 
produced upon the proper base of the stem, which is now above ground 
and in the light. Tubers can also be produced above ground by using a 
cutting which has only part of one inter node sunken in the soil, so that 
no node is below the ground to give ofl" subterranean stolons. Another 
method is to start the tuber, and when the ro6t8 around the base of the 
shoot are of some length, to remove the old tuber and leave the stem en- 
tirely above ground but with the roots in the soil. The base of the stem, 
which is now above ground, produces tubers. Tubers formed above 
ground are small, but it was found that if the light was excluded from 
such a tuber it grew to the usual size. 

Space does not permit a further mention of experiments or even a 
full statement of the results. It must sufiice to say that the author con- 
cludes that the position and the growth of the tuber and the deposition 
of starch in the same are separable processes; that gravitation has very 
little or nothing to do with determining the position of tubers, but that 
it depends for the most part upon internal causes; and that light has a 
strong retarding power on their development. 

The work is an excellent example of physiological research carried 
on with inexpensive apparatus and without the employment of a micro- 
scope. 
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NOTES AND NEWS. 

Pbofessor U ugo Lojka, a Hungarian lichenologist, died at Budapest 
September 7. 

B. T. Qallowa Y, of Missouri, has been appointed assistant in the my- 
cological section of the Department of Agriculture at Washington. 

D. Brandis (in Nature) says that the principal garden roses cultivated 
in Europe and in India may be traced to Western Asia and China^ 

Prop. William R. Dudley, after traveling through parts of Germany 
and Switzerland, has begun his studies for the winter in De Bary's labo- 
ratory at Strassburg. 

Dr. Vasey's report for 1886, as botanist to the Department of Agri- 
culture, has been distributed in the form of an author s edition, consist- 
ing of 27 pages of text and 21 plates. 

Edward L. Greene, in Torrey Bulletin, says that Nelumbo of Baillon 
has precedence over Nelumbium of Willdenow, and that Nelumbium 
luteum should be Nelumbo lutea Baillon. 

The Government of Jamaica oflTers a prize of £100 for the best prac- 
tical elementary text-book of tropical agriculture. Manuscripts are to be 
sent to the Government of Jamaica on or before August 1*, 1888. 

In Journal of Botany for October, Arthur Bennett describes a new 
Potamogeton from Mexico (P. Mexicanus), and incidentally remarks that 
P. Claytonii Tuck, should undoubtedly be P. Bsnnaylvanicus Willd. 

Dr. R Lewis Sturtevant resigns his position as director of the 
New York Agricultural Experiment Station at the close of the vear, and 
will be succeeded by Mr. Peter Collier, well known for his work on sor- 
ghum sugar. 

A PAPER of over two hundred determinations of fossil plants, includ- 
ing some new bpecies, by Leo Lesquereux, prepared for publication by 
F. H. Knowlton, has been distributed as an excerpt of the Proceedings U. 
S. National Museum, 

Dr. Gray and wife have returned from their six months absence in 
Europe in good health and spirits. The results of this visit will appear 
in the sadly-needed and long-looked-for volume on North American 
Polype tal 88. 

In Bulletin of the Torrey Botanical Club for October, Dr. T. F. Allen 
describes several new Characese (with five plates), two of which belong to 
Uiis country, viz. : Tolypella Macounii from Niagara Falls, and Nitella 
Morongii from Nantucket. 

Cooke's British Desmids, which has been issuing in parts, is now 
completed. It contains 370 species, which is 160 less than recorded by 
Mr. Wolle for the United States. The bound volume is sold for two and 
a half guineas, about $13.12}. It is illustrated with sixty-six colored 
plates. 

In their study of North American Umbelliferse Professor Coulter 
and Mr. Rose desire to examine collections from all parts of the coimtry. 
Many of the species, as shown by our best herbaria, are greatly confused 
in naming. They offer to name and return any collection of Umbellifers 
from North America, and attention is called to the fact that good fruit- 
ing specimens are usually necessary for accurate determination. 
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Will. Threlfall is at work upon the gentians, and has asked Amer- 
ican botanists to assist him in procuring plants, seeds, or dried specimens 
of our species. He offers to exchange or purchase, and will send a list 
of desiderata-'upon application. HU address is HoUowforth near Preston, 
Lancashire, England. 

Word as late as July 29 has been received from Dr. G. M. Dawson's 
party exploring the Yukon district Only the great growth of sphagnous 
moases and the abundance of reindeer moss give the countrv a different 
appearance from that of British Columbia. They speak of sometimes 
struggling through tangled woods knee-deep in moss. 

Recent writings on the root swellings and their bacteria-like con- 
tents in the Leguminosie and other plants are reviewed through eight 
pages of thft Botanisches CenlralblaU (Bd. 31, Nos. 10 and 11) by Dr. Paul 
Sorauer. No reference is made to articles in English, although such 
have been published both in England and this country. 

A DISTRIBUTION of rust exsiccati will shortly be begun under the 
title, Sydow Uredineen^ to contain the different stages, secidium, uredo, 
teleutosporic, and the forms upon all the different host plants. It will 
appear in fascicles of fifty numbers, at nine marks each. Address P. 
Sydow, Schoeneberg bei Berlin, Goltzstrasse 3, Germany. 

BujwiD, in ZeitschHftfdr Hygiene j claims the discovery of a chemical 
test for the detection of the cholera bacillus. To bouillon-cultures ten to 
twelve hours old, and gelatine-cultures after twenty-four hours, 5 to 10 
per cent of ordinary muriatic acid is added. In a few minutes a rose- 
violet color appears, which increases in intensity for half an hour. 

In the American NaJturcdist for October, Dr. Bessey extends the range 
of several well known trees. Plnus ponderosa, var. soopuhrum Eng., he 
found as far east as the 100th meridian, along the blufi& of the Niobrara 
river. Along with it grows Juglans nigra L., whose range is thus ex- 
tended westward to the 100th meridian. Ostrya Virginica was also ob- 
served along the Niobrara river and in the Black Hills of Dakota. 

The tomato disease called " black spot," caused by Cladosporium Ly- 
copersici Plowright, seems to have become very virulent in England. The 
Chardeners' Chronicle for October 1 figures and describes it The fungus 
seems first to attack the decayed remains of the style while the fruits are 
small and green, and thus gains access. The remarkable flattening of 
the apex of the fruit is one of the peculiarities of the disease. 

The herbarium of H. H. Babcock, who published a well prepared 
list of the plants of Chicago and vicinity some fifteen years ago, was re- 
cently presented to the Northwestern University at Evanston, HI., by his 
widow. It contains over 10,000 species. The herbarium of E. R. 
Brownell, of Hartford, Conn., deceased, containing about 2,500 species, 
with unnamed specimens from Cuba, has been presented to Brown Uni- 
versity at Providence, R. I. 

In Atneriean Oarden, Prof. L. H. Bailey, Jr., discusses the question of 
acclimatization. The term he restricts to the operations of man in habit- 
uating a species to a climate at first injurious. The discussion is a very 
interesting one, and is divided into two heads : 1. Acclimatization 
through a change in the individual plant ; 2. Through a variation in 
offepnn^. Under each head the modification or variation in constitution 
and habit are separately considered. 
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The third report, to cover the year 1885, on diseases of hyacinths 
and other bulbous and tuberous plants, by Dr. J. H. Wakker, has recently 
been distributed. Dr. Wakker was employed by the General Union of 
Bulb Culturirits of Holland to investigate for three years (1883, 1884, 
1885) the disetises of flowering bulbs, and his three reports, the last 
much delayed in the printing, contain valuable information based upon 
careful research. They are written in the Dutch language. 

Drugs and Medicines of North America, for June, has recently been 
distributed, containing the concluding part cf the account of Erechthite^ 
hierjici folia, and most of that of Caulophyllum thalictroides, both plants 
of much therapeutic value. Upon the completion of the present volume, 
three or four more parts, the publishers will no longer issue it as a 
periodical but in completed volumes. This change is necessitated by the 
numerousj protracted investigations on which the work is based, and 
which give it its special value, but which can not be invariably brought to 
an end at stated intervals. 

The UNIVERSITY at Graz, Austria, is to have a botanic garden, the 
sum of $23,000 having been appropriated for that purpose. The Botan- 
isches CerUralblalt points out the absurdity, from the European point of 
view, of expecting satisfactory results with this amount of money, as the 
-garden at Leipzig cost $125,000, and that at Strassburg about the same. 
It will permit the erection of a small garden house and a green-house, 
but there can be no lecture rooms, no offices and rooms for investigators 
and no place for students, although the latter are now recognized as a 
necessary adjunct to a well-ordered botanic garden. 

Feiedrich T. Kuetzing, the learned algologist, will complete his 
eightieth year on the 8th of December next. He was one of the first to 
recognize that for the investigation of the cell and its life the simplest 
plants, such as are found among alga?, are the most serviceable. He made 
many profound researches, and his systematic works on the algae of 
Europe are still standard. It is proi>osed to offer him on his eightieth 
birthday some mark of public recognition and gratitude for his eminent 
services as a naturalist. The committee having the matter in charge 
consists of Meesrs. Ascherson, De Bary, Berthold, Cohn, Cramer, Eber- 
stein, Haussknecht, Kny, Leitgeb, Magnus, Muller, Plitzer, Pringsheim, 
Reinke, A. Schmidt, Schwendener, Sol ms-Lau bach, Stahl, and Stras- 
burger, mostly well known names to American botanists. Contributions 
should be sent at once to Otto Muller, Berlin, W., Kothenerstr. 44. 

The Keiv Buildin for October contains an account (with two plates) 
of the onion disease at Bermuda, caused by Bsronospora ScMeideniana De 
Bary. Observations were undertaken by Mr. Arthur Shipley, under the 
auspices of the Royal Gardens. The favoring atmospheric conditions 
are heavy dews or rains, followed by warm, moist, calm weather, and tiie 
absence of direct sunshine and cold winds. The life history of the fungus 
is well known to botanists, with its internal parasitism in the leaves, its 
conidial branches protruded through the stomata, and its reproduction by 
asexual and sexual spores. It is suggested that onion plants should be made 
as strong as possible to resist attack, and, to prevent spreading, all afiected 
plants should be collected and burned. Diseased plants may be treated 
with a mixture of powdered sulphur and freshly burnt quick-lime, or 
sprayed with a weak solution of iron sulphate. In both cases the fungus 
is destroyed without injuring the plant. 
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Plate XVI. 




HALSTED on POLLEN NUCLEI. Digitized by CjOOQIc 



Vol. xri. no. l2.-BoTANrGAL Gazette— Dec, isst. 
Three nuclei in pollen grains. 

BYRON D. HALSTEI). 
(WITH PLATE XVI.) 

The pollen under consideration was obtained by placing 
twigs of Sambucns racemosa in a tall bell jar of water on 
March 3d and keeping them in a warm sunny room. The 
experiment was begun primarily to illustrate to students the 
effect of coating the cut surface of the severed twig with 
asphalt or a similar substance impervious to water. There 
were four similar twigs, each eighteen inches long, placed 
in the water. Two of them had their cut surfaces coated 
with varnish, while the remaining two were set in the liquid 
with the freshly cut ends fully exposed. The asphalt used 
was that employed for cementing cover glasses to the slides 
in making permanent microscopic preparations. The buds 
upon the stems having free cut surfaces quickly began to 
enlarge, while those of the twigs that had received the var- 
nish did nothing more than slightly swell, and never produced 
any leaves. The unvarnished stems sent out their charac- 
teristic foliage, and at three of the nodes flower clusters of 
considerable size were developed. It was from these flowers 
that the pollen was obtained for the observations herein re- 
corded. 

The above facts are given because there may be a difler- 
ence between the behavior of the pollen thus forced before 
its time and that which would have been produced normally 
upon the shrubs several weeks later in the season. 

When viewed drj-, the pollen is about twice as long as 
broad (20 ij. by 40 /^), and exhibits three dark lines or sutures 
which run lengthwise of the grain. The appearance of the 
dry grains is shown at a in the plate. All the illustrations 
were drawn with the camera to the same scale, and are mag- 
nified two hundred and eighty times. To the left of p are 
two grains showing the surface of the dry grains. The 
extine is marked with faint irregular lines, resembling a net- 
work of minute cells. This slight obstruction to the view 
quickl}^ disappears when water is added, and at the same 
time the grains become nearly spherical and lose all signs of 
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the original tripartite nature. When treated with a mixture 
of half water and glycerine the nuclei are easily seen. On 
the right of ^ are three grains ; the upper one shows an end 
view with the three division lines of the grain. Below this 
are two grains in which the nuclei are evident. There seems 
to be a nucleus for each third of the grain. After pollen has 
been in pure glycerine for two days the grains become plump 
and the contents are nearly colorless, except the nuclei, 
which are large and well defined. Three such grains are 
shown at c. In many instances the nuclei seemed united 
by their ends, while in others all three were evident. 

For germination fresh pollen was placed in a ten per cent, 
solution of cane sugar in one of a nest of porcelain macerat- 
ing dishes, and forty hours after the tubes were of the 
lengths indicated in the plate. The earlier stages of ger- 
mination are shown at d. Usually there was a single tube, 
but occasionally the tube branched as it issued from the 
grain. In some cases there were two points of departure, as 
shown near a and at h. The course of the tube was rarely 
in a straight line, but instead became much twisted and con- 
torted during the early part of its growth. Afterwards it 
expanded into a swollen tip as at e^ where there is a strong 
tendency to fork at its enlarged extremity. To the left of e 
is a tube which makes a sharp twist near the middle and aft- 
erwards swells into an Indian-club-like tip. 

The coloring substances which proved the best for the 
study of the nuclei were eosin and azo-rubin. The latter is 
by far the best of all substances used for the demonstration 
of the nuclei. Nearly all of the tubes showing three nuclei, 
as given in the plate, were treated with azo-rubin. No nu- 
clei are shown in some of the tubes, and these, as at e and /, 
were drawn from eosin-prepared specimens. The aceto- 
methyl green recommended by Dr. Strasburger proved of 
very little service in comparison with the azo-rubin. This 
latter substance almost instantly developed a deep blood-red 
color in the nucleus, while the remaining portion of the pro- 
toplasm was left of a lighter hue. 

Observations were repeated from day to day with fresh 
specimens dipped from the culture dish, and the presence of 
the three nuclei was demonstrated in hundreds of cases. In 
fact, in nearly all long tubes the three blood-red bodies would 
appear upon the application of the coloring reagent. In many 
instances the three nearly equal-sized bodies were found 
after all else in the tube had disappeared. 
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The attention of teachers who give laboratory instruction 
is called to the exceedingly easy way in which an unlimited 
supply of material was provided for this study. A thoroughly 
cleaned porcelain dish three inches in diameter and a quarter 
of an inch deep received an ounce of ten per cent, sugar 
solution, and into this a large quantit}^ of the pollen was 
dusted from the flowers. A second dish was placed over the 
first so as to prevent evaporation and the ingress of mold 
germs. The nourishing solution was kept in a warm room, 
for it was yet cold out of doors and snow covered the ground. 
New pollen was dusted into the syrup from day to day so 
that all stages of the tubes might be obtained at any time. 
A preparation for the microscope was made by simply dip- 
ping out a drop of the syrup on the cleaned tip of a scalpel 
and placing it upon a glass slide. Fully a week elapsed be- 
fore molds began to interfere with the culture. Even after 
the fungus filaments were producing an entangled mass the 
pollen and their tubes could be easily determined by the ad- 
dition of the azo-rubin. This substance did not affect the 
mold unless very strong, while it almost instantly colored, all 
the protoplasm of the pollen grains and of their tubes. 

No mention is found of pollen grains having three nuclei, 
so far as the literature of the subject has been reviewed by 
the writer.' Dr. Goodale^ speaks of only two nuclei, one of 
which is usually larger than the other. Professor Coulter 
in his paper^ shows only two. In like manner Professor 
Barnes* demonstrates but two nuclei. If we follow Stras- 
burger, in his later works, the larger is called the vegetative 
nucleus. With the case in hand the nuclei are all of nearly 
equal size. As a rule they pass out into the tube early in 
its development, and generally may be found in the lower 
half, if not within the club-shaped extremity. When only 
two nuclei were found in a grain or its tube, one was fre- 
quently larger than the other. This fact has led to the sug- 
gestion that the larger or vegetative nucleus may undergo a 
process of division early in the development of the pollen 
grain. In some of the immature grains only two nuclei were 
observed, and these seemed to be united by their slender tips, 
as indicated above (c) in the plate. 

In closing, the attention of teachers of physiological bot- 

[1 Strasbnrger describes and figures pollen grains with three nuclei in his Neue UrUer- 
«uc/iunpen.— Eds.] 

« Ooodale's Physiological Botany, p. 428. 

s Pollen spores of Tradescantia Virginica. Bot. Gaz. XI, p. 10. 

* Process of Pertliizatlon in Campanula Americana. Hot. Gaz. X, p. 349. 
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any is again called to the very easy manner in which a large 
supply of germinated pollen was provided for the study here 
outlined. The same method has proved successful in several 
other cultures. 



Fertilization of Calopogon parviflorus LindlJ 

CHARLES ROBERTSON. 

While at Orlando, Florida, in February, 1887, I found 
this plant very common in pine barrens. 

The flower is interesting from the fact that the ovary is 
not twisted, so that the labellum occupies the upper side and 
the column the lower. These parts are at right angles to 
each other, the labellum being erect and the column curving 
outward and a little downward. The labellum gradually 
narrows to a winged basal portion, on which it is hinged. In 
the wind it often bends forward : in old flowers it falls from 
its own weight and lies upon the column. In front it is fur- 
nished with a conspicuous crest of club-shaped hairs. From 
above the hairs increase in length so that their tips rise to 
about the same level. The lower project strongly from the 
labellum, and many of them are fused together, especially 
below. When the labellum is bent down upon the column 
the crest does not reach as far as the stigma. The stigma is 
at the summit of the column, and is covered with viscid mat- 
ter. In a little pocket just under the stigma lies the anther, 
which is two-celled, each cell containing two pollen masses 
whose grains are lightly connected by threads. 

Small bees, Andrenida% approaching the flower in front, 
light upon the crest, when the labellum bends suddenly, so 
that the dorsal surface of the insect comes down upon the 
column. The broad, slightly upturned wings of the column 
keep the body from passing to either side, and so require it 
to slip ofl'the end. In doing this the body strikes the stigma 
and is'smeared with viscid matter. The pressure of the in- 
st^ct upon the stigma starts the anther from the pocket, so 
that the ends of the pollen masses are exposed. As the body 
slips oft' the end of the column the exposed ends of the pol- 
linia strike the part which is smeared with viscid matter from 
the stigma, and the pollinia are drawn out and cemented to 

* Kindly ileterml lied bv Dr. Sereno Watson. For an interesting account of the mor- 
phology of CalopoKon and a Hi^ure of C. pulohollus. see " Goodale & Sprague." "Wild 
Flowers," pp. 73 and 86, and pi. xiv. 
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the exact spot which struck the stigma in* the first place. 
When the insect visits another flower, the part to which the 
pollen is glued comes down upon the stigma. 

Cross-fertilization results from the fact that the stigma is 
struck before the pollinia, from the startling action of the 
labellum, and from the fact that only two or three flowers 
are open at a time. Guignard's^ opinion, that cross-fertiliza- 
tion is not so well assured as in Pogonia, no doubt, rests on 
an erroneous view of the floral mechanism. 

There is no nectar. If there were any real source of at- 
traction about the crest, small insects which are not heavy 
enough to depress the labellum would be the only ones to 
enjoy it undisturbed. The hairs of the crest look like a 
cluster of dehiscent stamens, for which, I think, they are 
mistaken by insects. If so, the flower is one of Sprengel's 
*' Scheinsaftblumen,'' except that the attraction imitated is 
pollen instead of nectar. Specimens of two species of Ha- 
lictus, which visited the flowers, had their pollen-carrying 
hairs well filled, showing that they were on pollen-collecting 
expeditions. On the other hand, butterflies, which do not 
visit flowers for pollen, paid no attention to the crest, but 
sought in vain for nectar near the center of the flower. Guig- 
nard^ saw a bumble-bee light upon the column of C. pulchel- 
lus, no doubt expecting to find nectar, while one which I 
saw pull down the labellum had pollen in her baskets and 
evidently mistook the hairs for stamens. 

In regard to the source of attraction, Guignard^ says : 
*' There is, indeed, no free nectar, but the basis of the lip and 
of the column, which are connate, are thickened around a 
small depression which seems to correspond to the spur of 
the other genera, and are as if swollen with juices. To in- 
sects knowing how to draw from this store the winged col- 
umn ofl^ers a most convenient stage while sucking the sweets. 
Then the anther is behind them and the pollinia must become 
attached to their legs, as is the case with the milk-weed." 
But he did not see the thickened parts punctured by any in- 
sect, nor did he find pollinia on the legs of any. The thick- 
ened base of the lip seems to be intended to keep it from 
bending below the hinge, and that of the column to support 
the weight of an insect which falls upon it. From Guig- 

*•* Insects and Orchids," J. A. Gaijfuard. H)th Annual Report Ent. Hoc, Ontario, 1886 , 
p. 43. In the I7th rep »ri of the sani^. p. .')l. Guls^nurd t<lve> an Interesting acicouni of the 
fertillzitloQ of theCypripedium spectabile by Nfegachile melanophaea. 

» IxHJ. cit. 39. 

* Loc. cit 43. 
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nard's^account, the labellum might as well have no hinge» 
and the crest would do as well if it were a bright spot on the 
surface. 

The Rev. A. B. Hervey^ also takes it for granted that the 
pollinia are fastened to the under side of insects. 

When I first noticed the curiously hinged and crested 
labellum it occurred to me that Mr. Darwin would say that 
here was the place to look for an explanation of the flower,* 
and I soon formed the theory which I succeeded in verify- 
ing. On relating my observations to Professor Trelease, I 
found that he had held the same view of the flower, and had 
corresponded with Dr. Hermann Miiller on the subject. At 
my request, Professor Trelease has furnished me with the 
following note: " Briefly, my idea of Calopogon was that 
the weight of the insect visitor must bend the labellum so as 
to bring the bee's back against the column, thus enabling it 
to effect pollination — a view that Hermann Miiller wrote me 
was the only plausible one he could get from my sketches 
and notes: but it was never demonstrated in the field.'' 

Calopogon is one of a few flowers which move the insect 
toward the stigma. In Pterostylis,^ the labellum flies up 
elastically and imprisons the visitor in the upper part of the 
flower, and the insect strikes the stigma in escaping. 

There is no expenditure in keeping up a supply of nectar, 
and the flower, although requiring a smooth insect of a cer- 
tain size and weight, suffers nothing from the visits of those 
it can not utilize. 

Then, there is no delay caused by the insect waiting to 
suck, but, as soon as it lights, it is thrown down against the 
stigma. This occurs so quickly that, while standing with 
net in hand, I have seen insects efl^ect pollination and escape 
before I could catch them. 

So many orchids fasten their pollinia upon the faces and 
tongues of insects that it is interesting to find one which ap- 
plies them regularh^ to the first abdominal segment. If one 
wished to place the loose pollinia of Calopogon on some part 
of the bee where it would be least likely to be disturbed by 
the bee itself, or by surrounding objects, he could not find a 
better spot than the place where the flower is adapted to 

* •' Wayside Flowers and Ferns." 

•Under Mormodes igaea. " Fertilization of Orchids," 216, Mr. Darwin says: "At the 
close of the twelfth trial I WiS lu despair. The strange position of the labellum, perched 
on the BUtnmlt of the column, ought to have shown me that here was the place for exper- 
iment. I ought to have rejected the notion that the labellum was thus placed for no good 
purpose. This plain guMe was overlooked, and for a long time I completely failed to un- 
derstand the structure of the flower." ' 

7 Darwin, loc. cit. 86. 
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fasten it. Mr. Darwin® has observed that absence of hair on 
the tongues of Lepidoptera and on the faces of Hymenoptera 
has led to the more usual adaptations, and sparseness of hair 
has its influence in this case. Species of Augochlora are the 
only insects on which I found pollinia. These bees are very 
smooth, depending for ornament on the metallic sheen of 
their bodies. An Halictus repeatedly pulled down the la- 
bella of flowers from which pollinia had not been removed; 
and the only reason I can assign for its failure to extract 
pollinia is that it is more hairy than the Augochloras. 

I watched the flowers on five mornings between February 
21 and March 4, and caught the following insects (Mr. E. 
T. Cresson kindly determined the Bombus and species of 
Augochlora) : 

Apidce: (i) Bombus separatus Cress^, bending lip but 
not removing pollinia; AndrenidcB: (2) Halictus, do. ; (3) 
Halictus, not bending lip ; (4) Halictus, do. ; (5) Augochlora 
festiva Sm., do. ; (6) Augochlora sumptuosa Sm., with pol- 
linia on first abdominal segment ; (7) Augochlora n, sf. do. ; 
Vespidce: (8) Odynerus histrio St. Farg., bending lip, no 
pollmia ; Syrphidce: (9) Mesograpta marginata Say, not 
bending lip, determined by Dr. S. W. Williston ; Papilion- 
tdce: (10) Papilio Philenor Linn.,*n(5t lighting; Hesperidce: 
(11) Pamphila, the only insect lighting on column. 



Notes on Umbelliferae of E. United States. VIII. 

JOHN M. COULTER AND J. N. ROSE. 
(WITH PLATE XVII.) 

DISCOPLEURA DC. Fruit ovate, flattened laterally: 
carpel with 5 primary ribs subtended by strengthening cells ; 
dorsal and intermediates prominent and 
rather acute ; laterals broad and united 
with a thickened corky margin : oil-ducts 
solitary in the intervals, two on the com- 
missural side: seed-section roundish (figs. 
107, 108). — Smooth branching annuals, 
with finely dissected leaves (filiform divis- 
ions), and white flowers. Fl. June to Oc- 
tober. 

I. D. caplUacea DC. Mem. Umbel. 38. ^ ^ 
t. 8. Umbels 5 to 20-rayed ; involucral ^ ^ 
leaves (filiform) usually cleft or parted ; 

« Loc. dt. 72. 

* All of the bees are females. 

* Section of carpel of Eryngium difTusum X 40. 
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involucels more or less prominent. — Wet ground, Massachu- 
setts to Florida, and westward to the plains. Runs through 
many intermediate forms into the 

Var. Nuttallll, with umbels 15 to 30-rayed, involucral 
leaves usually entire, and involucels minute (/?. Nuttallh 
DC.^. — In the lower Mississippi Valley. 

Although var. Nuttallii is set apart as a variety, it must 
be understood to include only extreme forms. There are 
many forms which intermediate and combine the characters or 
the species and variety. The number of rays is very incon- 
stant, while the involucral leaves are frequently cleft and 
entire in different umbel's on the same plant, and the involu- 
cels may be as prominent in forms which are var. Nuttallii 
in every other respect, as in true D. capillacea, or they may 
be very minute in the species itself. Fruit characters entirely 
fail to give any distinction. As for the form called D, cafiU 
lacea^ var. costata DC, we are at a loss to discover even any 
varietal characters. In a large series of specimens so la- 
beled from different herbaria we fail to find the slightest dis- 
tinction from D. capillacea ; and if there is a var. costata we 
have never seen it, nor is it known to our best collectors. 

The two following genera have been referred to Aprum 
L. : Leptocaulis by Bentham and Hooker, and Ammoselinum 
by Gray. The general habit of the plants and the size of 
the fruit may indicate some such common relationship, but 
a study of their fruit structure reveals differences fully as 
great as obtain among other genera of Umbelliferse as at 
present considered. In fact, a glance at the figures repre- 
senting these two genera and Apium on plate xvii will show 
a diversity of fruit characters greater than exists among any 
other three allied genera we have figured. Including these 
three genera under one would be entirely inconsistent with 
the definition of other genera of Umbel li ferae. We therefore 
restore the genera as follows : 

LEPTOCAULIS Nutt.— Fruit ovate, flattened laterally, 
bristly or tuberculate : carpel with 5 primary ribs somewhat 
prominent or obsolete, each subtended by a prominent group 
of strengthening cells (except in L. patens) : oil-ducts soli- 
tary in the intervals (except occasionally in L. patens), two 
on the commissural side: seed-section dorsally flattened, 
with face more or less concave : stylopodium conical (figs. 
109-114). — Very slender smooth branching annuals, with 
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finely dissected teaves (filiform or linear segments), and white 
flowers. 

1. L. echiuatns Nutt. DC. Prodr. 4. 107. A span to a foot 
high: fruit about half line long, echinate with spreading 
hooked bristles ; ribs obsolete and seed-face slightly concave 
(rigs. 109, iio). Afium echinatum Benth. & Hook. — Ala- 
bama to Arkansas and westward.- 

2. L. divariealas DC Mem. Umbel. 39. t. 10. One to two 
feet high, with spreading branches : umbels more difiuse 
than in the last, and usually with fewer rays : fruit half a line 
long, tuberculate ; ribs somewhat pjrominent and seed-face 
slightly concave (rigs, m, 112}. Apium divaricalum Benth. 
& Hook. — North Carolina to Florida and westward to Texas. 

3. L. patens Nutt. DC. Prodr. 4. 107. One to two feet 
high, branching above : fruit half a line long, tuberculate ; 
ribs obsolete and seed-face decidedly concave ; pericarp 
thinner than in the preceding species and without strength- 
ening cells ; oil-ducts in the mtervals often accompanied by 
smaller accessory ones (rigs. 113, 114). Apium -patens Wat- 
son, Bibl. Index, Polypet. 413. — From Missouri to Louisiana 
and Texas. This species, while undoubtedly most closely 
related to Leptocaulis, is exceptional in certain important 
characters. The thinner pericarp, the entire absence of 
strengthening cells, the frequent increase in the number of 
oil-ducts, and the almost sulcate seed-face are all characters 
that do not belong to Leptocaulis. While, therefore, we 
include it under this genus, it must be considered as an out- 
lying member. 

AMMOSELINUM Torr. & Gray.— Fruit ovate, flattened 
laterally : carpel with 5 prominent equal more or less scab- 
rous ribs, the laterals closely contiguous to those of the other 
carpel, forming apparently a single rib: pericarp exceed- 
ingly hard, composed almost entirely of strengthening cells : 
oil-ducts solitary in the intervals, two on the commissural 
side, rather smafl and not close to seed cavity : seed-section 
dorsally flattened, with face slightly concave : stylopodium 
conical, with very short style (rigs. 115, 116). — Low difl'use 
annual, with ternately divided leaves, the small' ultimate seg- 
ments linear to spatulate, and white flewers in small sessile 
or short-pedunculate unequal-rayed umbels. — This is one of 
the best marked genera of Umbelliferai. Its aflinities are 
doubtful, but it holds no relation whatever to Cha^rophyllum, 
as was surmised in the original description, followed by Ben- 
tham and Hooker. 
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1. A. Popei Torr. & Gray, Pacif. R. Rep. 2. 165. About a 
span high, angles, midribs, rays, pedicels, and ribs of fruit 
rough scabrous : leaf-segments narrowly linear : fruit ovate- 
oblong, 2 to 2| lines long, with thick corky commissure. 
Apium Popei Gray. — Texas (Wright^ Parry ^ Reverchon), 
Fl. April, May. 

2. A. Butleri. Smaller,- nearly glabrous: leaf -segments 
narrowly oblong or spatulate : fruit ovate, about a line long, 
with ribs smooth or minutely scabrous, and corky commis- 
sure much less prominent (ligs. 115, 116). Apium Butler i 
Eng. Proc. Am. Acad. xxi. 453. — Texas (Hall^ Kevcrchon^ 
Joor); Indian Territory fi9e^//^r/ Fl. March, April. Dis- 
tributed in various collections as Apium Popei. 

APIUM Linn. — Fruit ovate or broader than long, flat- 
tened laterally : carpel with 5 prominent obtuse corky nearly 
equal ribs : pericarp with no strengthening cells : oil-ducts 
solitary in the narrow intervals, two on the commissural side : 
seed-section round : stylopodium depressed or wanting (tigs. 
117, 118). — Erect or prostrate herbs, with pinnately or ter- 
nately divided leaves, umbels opposite the leaves, and white 
flowers. 

I. A. leptophyllnm F. Muel., Benth. Fl. Austral. 3. 372. 
A few inches to two feet high : leaves ternately divided into 
filiform segments : umbels sessile or short-pedunculate : fruit 
a line long. Helosciadium leptophyllum DC. — Florida to 
Texas and westward. March to June. 

A. nodijlorum Benth. & Hook. {^Helosciadium nodijlorum 
Koch), an introduced species, reported first by Walter around 
Charleston, S. C and not afterwards found, has been re- 
cently collected by Dr. J. H. Mellichamp. It is also found 
on the ballast grounds near Philadelphia by 1. C. Martindale. 

BIFORA Hoffm. — Fruit broader than long, flatten d lat- 
erally, the two globose carpels connected only by a narrow 
commissure: carpel with primary ribs obsolete, and 4 fili- 
form secondary ribs: pericarp thin and very hard, made up 
almost entirely of strengthening cells : oil-ducts none : seed- 
face deeply concave : stylopodium conical : styles recurved 
over the carpels (figs. 119, 120). — Slender smooth annuals, 
with pinnately dissected leaves (segments filiform), and white 
flowers in few-rayed umbels. 

I. B. Americana Benth. & Hook. Gen. PI. i. 926. A foot 
or more high, branching above, rays and angles of stem (es- 
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pecially summit of internodes) roughened with minute callous 
points: fruit i^ lines long, 2^ lines broad. Atrema Amer- 
icana DC. — Missouri (Tracy), Arkansas and Texas. 

ERYNGIUM Linn — Fruit ovate or obovate, flattened 
laterally, scaly, tuberculate or bristly: carpel with ribs obso- 
lete (in ours) : pericarp without strengthening cells : oil- 
ducts solitary beneath the ribs (or their normal position), two 
on the commissural side (making 5 in all) : seed-face plane: 
styles filiform (figs. 121-124). — Herbs with spiny or prickly 
mostly lobed or toothed leaves, and bracted flowers closely 
sessile in dense heads. — A large genus, with about 20 
North American species, chieflv southern. The genus is so 
well defined by its general habit, and mature fruit is so com- 
pletely lacking in our herbaria, that in the present series ot 
papers we will not undertake to define the species. We 
would urge upon collectors the necessity of securing good 
fruiting specimens of all our Eryngiums, as in the few^ spe- 
cies studied there is indicated a wide range of fruit structure. 

With this paper is concluded the presentation of our 80 
species of Umbellifene east of the looth meridian. It is to 
be hoped that the characters presented will be subjected to a 
thorough test by collectors and herbarium workers, that in 
the final elaboration of the North American representatives 
of the familv the most permanent possible results may be 
obtained. At the same time we would ask for additional 
material from all quarters, especially fruiting specimens. 
We are under great obligations to many botanists, to whom 
we have already, in earlier papers, given our grateful ac- 
knowledgments. 

Explanation of Plate XVII.— Fig. 107, fruit of Discopleura capil- 
lacea; fier. lO.*^, section of carpel of pame; fig. 109, frnit of Leptocaulis echi- 
natus: ^o,. 110, section of carpel of same: fig. Ill, fruit of L. divaricatus ; 
fig. 112, section of carpel of same; fig. 113, fruit of L. patens; fig. 114 
section of carpel of same ; fig. 115, fruit of Ammoselinum Butleri ; fig. 116 
section of carpel of same; fig. 117, fruit of Apium leptophyllum ; fig. 118^ 
section of carpel of same; fig. 119, fruit of Bifora Americana; fig. 120, 
section of carpel of same ; fig. 121, fruit of Eryngium aromaticum ; fig. 
122, section of carpel of sime; fii;. 128, frnit of E. diffu*^nm. Pig. 119 
18X5; fig. 107 is X7; figs. 109, 111,113, 115,117,120,121, 123, are X22; 
figs. 108, 110, 112, 114, 116, 118, 122, are X 40. 
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BRIEFER ARTICLES. 

Solannm triflornm Niitt— Five years ago this plant was comparatively 
uncommon in Northern Montana. It might then be found here and 
there on the prairies or near water-courses, but now, during the past 
three years, it has been noticeably increasing, owing to the rapid influx 
of people who, instead of going into stock-raising or mining, have turned 
their attention to agricultural occupations. The plant grows better in 
cultivated ground, and it is a fact worth recording that it grows best of 
all in situations particularly suited to the development of S. tuberosum. 
In its finest condition the plant spreads over the ground in mats three 
feet or more across the branches, usually rooting all along the portions 
touching the earth, and bearing many pale blue to purplish flowers, sim- 
ilar in general appearance to those of S. tuberosum, but much smaller. 
Where the plant is found on the wild prairies it is often low but nearly 
erect, sending out short lateral ascending branches, which bear small, 
pale, often yellowish, less conspicuous flowers, and the subsequent ber- 
ries are usually a little smaller and less numerous than in the field form. 

One day during August, passing through a field of potatoes, the owner 
of which, who was with me, and evidently an intelligent man, pointing 
to a heavy musky-smelling mat of 8. triflorum, asked th<> name of those 
" wild potatoes. " I replied by asking why he called them wild potatoes. 
" Well," said he, " they are, aren't they ? They bear flowers like a potato, 
and potato-bugs live upon the leaves." I had noted the latter fact sev- 
eral years before, but had never seen the larvae very numerous upon the 
plants. This season, however, an enormous crop of potato-beetle larv» has 
been produced, and chiefly upon 8. triflorum. This species seemed, even 
where 8. tuberosum was also present, to be mainly used as the prelimi- 
nary or originul host, from which many, but by no means all, of the 
larval, after attiining a certain size, would crawl to plants of the other 
species. — F. W. Anderson, Oreai Falls, Montana. 

Coptis, section Chrysocoptls.— Any one collecting in Idaho (say on the 
Pend d'Oreille river, or on the Lolo trail above Clear Water) in the spring 
should look out for Coptis occidentalis, the flowers of which are a desid- 
eratum. In Wyeth's four specimens they are undeveloped, and little 
can be made of Nuttall's fieure in this respect. Geyer's specimens were 
going out of flower; but I have found withered remains of a sepal and a 
petal. When good flowers are obtained the three following species will 
propably be confirmed : 

C. OCCIDENTALIS Torr. and Gray. Leaves simply trifoliolate: leaflets 
long-petiolulate (2 or 3 inches long at maturity, with terminal petiolule 
l-lj inches long, and lateral ones hardly half shorter), of roundish out- 
line, 3-lobed to middle; the lobes obtuse, slightly 3-cleft or incised, and 
obtusely. dentate: petals shorter than sepals, subulate from a subsessile 
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hardly nectariferous base: mature carpels longer than stipe: seeds 
oblong. 

C. LACiNiATA Leaves trifoliolate : lateral leaflets comparatively 
short petiolulate ; all ovate in outline, nearly 3-parted, with divisions 3-7- 
cleft or incised and dentate, mostly acute: sepals linear-attenuate, and 
til i form-attenuate petals nearly of the next species : mature carpels longer 
than stipe: seeds ova\.—C. aspleni/ulia Gray, Proc. Am. Acad., viii. 875, 
and Watson, Bot. Calif, ii. 427. This we have only from Oregon and 
Northwest California, collected by E. Hall, Cusick, Henderson, G. R.Vasey, 
Rattan. Only Cusick has sent it in blossom. 

C. ASPLENiFoLiA Salisb. Leaves pinnately 5-fo1iolate ; with leaflets all 
slender-petiolulate. ovate-oblong in outline, and pinnately divided or 
parted, lower divisions short petiolulate and upper confluent: sepils and 
petals filiform-attenuate, near)y equal; the latter with thickened concave 
nectary between middle and base : mature carpeU shorter than the stipe. 
We have this only from British Columbia and Alaska. — Aba Gray. 

Dredge for Chara. —Last year, in giving directions for the collection 
of Characese, I recommended a modification of a dredge used by Prof. 
Nordstedt, of Sweden. I am consirained to say th it .1 dredge more like 
his original one is better for deep water, and that the one here illustrated 
answers perfectly every purpose, provided one 
carries, as I now do, a small rake for shallower 
water. This dredge consists of a disk of lead 
about three inches in diameter and three-fourths 
of an inch thick, in the edge of which are im- 
bedded about ten hooks. I have had them bent 
backward in order to furnish a kind of " ehoulder " 
to give greater strength in case of catching in an 
obstruction. These will firmly hold a boat, or 
raise a couple of hundred pounds from the bot- \ 
torn. Through the center of this disk is passed, 
vertically, an iron rod about a foot long, which 
has a ring in the upper end, for a line, and which 

is allowed to project about three inches below the disk. It takes apart 
readily by means of a nut and screw on the rod, and packs in a small box. 
It weighs about two and a half pounds, and is made by Flynn & Doyle, 
Bantam, Conn., at a cost of four dollars.— T. F. Allen. 



OPEN LETTERS. 



Vitality of seeds. 

In making the excavation for the new building of Franklin College 
lH8t fall, the dirt was hauled upon ihe campus, and in a ehort time it was 
noticed where the soil was placed a great many specimens of poke- weed 
(Phytolacca decandra) were growing. The north building was erected in 
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1844, and the south building in 1854, and these two buildings stand forty- 
seven feet apart It was in this space the excavation was made. These 
seeds have wen lying dormant in all probability since 1844, as students 
do not generally permit such plants to grow within forty- seven feet of the 
college. * D. A. Owen. 



Dispersion of seeds in Euphorbia. 

It may be worth noting, in connection with the interesting remarks 
of Dr. Schneck on the dispersion of seeds of Euphorbia marginata (page 
226), that the phenomenon is recorded in connection with other Euphor- 
biacese, especially in a small Mexican tree, there known, according to Her- 
nandez, as * Qnauhtcatlatzin," which I suppose might be translated as the 
"creaking tree." In view of this Mexican term. Linnaeus seems to have 
given it the name of Hura crepitans. De Candolle (Prodromus 18, p. 1229) 
remarks on it: **Cocca * * valdecrepUanterdUsilierUiaseminaquedeji- 
cietUiaJ* Thomas Meehajj. 

Oermantowrit Bmn, 

Systematic Botany — A correction. 

In the note on " the old and new botany," in the October Gazette, 
an error occurs, namely, the omission of the word ay^ematic before botany 
in the seventh line from the last. As it stands, it reads that the general 
subJQCt, bitanyf is falling into disfavor, which I am sure is not true. But 
it is quite clear to me that systematic botany is considered as quite de- 
tacheKl from the living procesi^es going on in plants, and, therefore, falling 
into disfavor. E. L. Gregory. 

Bryn Mawr College, 



CURRENT LITERATURE. 

HepcUicse Americanse; prepared by Lucien M. Underwood and 0. F. Cook. 

Decades I and II. Syracuse, N. Y. 1887. 

Under the above title Dr. Underwood, of Syracuse University, and 
Mr. Cook have begun issuing a set of exsiccatse for the special encourage- 
ment of students undertaking the collection of Hepaticee. As no preface 
to the set has been issued, we are authorized to say that the object of the 
publishers has been : 

1. To issue this preliminary set more for the assistance of beginners 
than as a matter of special interest to those who have long studied the 
Hepaticse. Later numbers may have a wider interest. 

2. By issuing afew numbers to bring the price^ within the reach of 
the most moderate means. 

3. To issue representative (though common) species.' The foui 

1 The set of twenty numbers will be sent postpaid for $1.25. Address Dr. Lueien M 
Underwood, Syracuse, N. Y. 

*The twenty numbers are as follows: Rlccia natans, Marchantla polyraorpha, Cono- 
cephaluB conicns. Anthoceros leevis, Blasia puslUa, Steetsia Lyellii, Frullania GravanM. 
Leieunia serpylli folia, var. Americana, Madothecaporella, Radulacomplanata, Ptilidium. 
ciliare, Bazssania trilobata, Trichocoleatomentella, Lepidozia reptans, Kantia trlchomanJN. 
Geocalyz graveoleus, Cephalozia curvifolia, Jungermania Schraderi, Scapania nemoro^a 
Plagiochila porelloides. 
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orders, all the larger genera, and the thalloee, incubous and snccubous 
Jungermaniacese will be found represented. 

4 To procure specimens as free as possible (a by no means easy task) 
from other and misleading plants 

From an examination of the set we are prepared to say that the 
specimens are admirable, and leave nothing to be desired. The labels 
are' full and are accurately printed. We sincerely hope that the au hors 
will be liberally encouraged not only by the purchase of sets, but also by 
the contribution of material ; and that the sets may soon begin to include 
the rarer species. Certainly, the enterprise is most commendable, and 
must prove of great benefit to all students of Hepatirse. 

Synopsis ff the Flora of the Laramie Qnmp, By Lester F Ward Sixth 

Annual Report of Director of the U. S. Geological Survey, 1884-85. 

Washington, 1886; pp. 405-557, pi. 31-65. 

Perhaps no controversy over the stratigraphic position of any of the 
various members in the geologic series has been waged with greater 
persistency than has that over the position of the member now so well 
known as the Laramie Group. This group was first brought to light by 
the pioneer investigators of the geology of our western territories, and 
they, together with prominent paleontologists, from considerations of its 
animal remains, were led if) refer -it to the cretaceous age. Others, 
equally eminent, basing their conclusions upon examinations of the plant 
as well as animal remains, argued for it a tertiary age So persistently 
have these two theories been attacked and defended that the subject has 
developed a copious literature of its own ; and for the general student to 
attempt to read this and decide for himself is a nearly hopeless task. 
What was needed was a succinct account of the progress of opinion re- 
garding it, irrespective of partisan feeling. This is precisely what Prof. 
Ward has done in the historical review of opinion which oc«3upie8 the 
first forty pages of his memoirs, and the result must be conclusive. From 
this it is seen that the conclusion generally accepted at present is that the 
Lartimie group belongs as much to the cretaceous as to the tertiary, or 
rather occupies a somewhat intermediate position between the two. But, 
as Prof Ward so pointedly suggests, it makes very little difference 
whether we regard it as belonging to the one or to the other, so long as 
we clearly understand its relative position. We know positively that the 
next member below it is upper cretaceous and the next above it is lower 
tertiary. 

As it is now understood, this formation, which has a thickness of 
more than 4 000 feet of strata, occupies a vast area, extending for hun- 
dreds of miles on eitlier side of the Rocky mountains and from Mexico 
to far within the British possessions. This immense inland sea was at 
first filled with brackish water, with at least one opening into the ocean ; 
but afterward, through the gradual cutting off of this avenue of inter- 
communication » it became nearly or quite fresh. The period of change 
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from the one to the other must have been very gradual, and have ex- 
tended over an immense interval of time; long enough, indeed, as Dr. C. 
A White has so clearly shown, for the transformation of a distinctively 
brackish water molluscan fauna to a fresh water fauna, without extinc- 
tion of types It is in these peculiarities that lies the explanation of the 
difficulty experienced in attempting lo correlate this formation with 
others probably deposited at the same time in different parts of the world. 
It would be extremely improbable that precisely similar conditions should 
prevail in widely separated localities cut off, as we know they must have 
been, by barriers of both land and water that existed at that time. 

In order to ascertain what answer an exhaustive examination of the 
plant remains would be able to give to the question. Prof. Ward has pre- 
pared an elaborate table, in which are compared all the known species 
found in the Senonian, Laramie and Eocene formations. The result 
shows that the Laramie flora resembles the one about as much as the 
other, which in itself proves nothing ; but in the discussion which follows 
the table it is concluded, in a manner satisfactory to the author, at leaot 
that it has a stronger S monian than £ocene facies. This is because more 
important types extend from the Senonian into the Laramie, and when, 
as it is well known, the vegetation was less diversified than later The 
flora of the Laramie period is perhaps no more remarkable than could 
be accounted for on the ground of the peculiar conditions which obtained 
at the time of its depo^iition. Its isolated character, its change from a 
brackish to a fresh water dep ^sit, are sufficient to impress upon it a strong 
individuality. This examination shows more plainly than ever that the 
whole discussioh resolves itself into a mere question of a name, and what 
this shall be is not of as much importance as might at first be antici 
pated. 

This discussion is followed by the systematic portion of the paper 
which deals with the results of the personal observations of the author 
upon the flora of this group. This is in the form of a list, unaccompanied 
by descriptions, of the type or repre.-^entative species detected in the col- 
lections made by Prof. Ward in Colorado, Wyoming and Montana. The 
descr pdonsand discussions of species are to be found in a later work, to 
which this list is but supplementary ; and, indeed, both papers are de- 
signed as an introduction to the larger monograph which the author has 
in preparation. 

The illustrations, which are by the photo-lithographic prtxjesa, are 
among the best of the kind that we have seen. 

Taken as a whole, this paper must be regarded as one of the m98t 
valuable contributions that have been made to the discussion of the Lara- 
mie group.* 
Typ^s of the Laramie Flora. By Lester F. Ward. Bulletin of the U 8. 

Geological Survey, No. 37. Washington, 1887. Pp. 1-115, pi. 1-57. 

In this paper the species given in a list in the former work are de- 
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Bcribed and discussed at length. The illustrations are also the same, hav- 
ing been rearranged to accommodate them to the reduced size of the 
work.* 

Grasses and Forage Rants. By Charles L. Flint. Revised edition, 12'', pp. 

398. Lee & Shepard : Boston, 1888. 

This, although called a " revised " edition, is practically the same as 
that published twenty- four years ago, the only changes of any importance 
being confined to about half a dozen pages, where new illustrations of 
some more recent agricultural machines are substituted for old ones, 
with some cutting out and change of type to correspond. The only new 
matter relating to forage plants is on page 196, where a short account of 
Japan clover (Lespedeza striata) is introduced, and even this is not in- 
cluded in the systematic index. The preface is unchanged from the sixth 
edition of 1864, except in giving a new date — 1888 instead of 1859— not 
even mentioning the few changes already noticed. It is, therefore, little 
more than a reprint of the old edition of twenty years ago. As that has 
been a long time before the public, its many excellent qualities are well 
known. 

But, in a "revised edition," after the lapse of so many years, some 
important changes or additions might reasonably have been expected. 
Within the last ten to twenty years the subject of grasses for cultivation 
has in certain portions of our country attracted very great interest. Ex- 
tensive tracts of country west of the Missouri river, and southwestward 
in Texas and New Mexico, have been brought under culture, subject to 
climatic conditions very diflferent from those of the Northern and Eastern 
States, and the belief is very generally entertained that the older kinds of 
cultivated grasses are not adapted to use there; and intelligent agricult- 
uralists are inquiring and experimenting with reference to some grasses 
better adapted to their wants. Very much the pame condition exiats in 
the South Atlantic and Gulf St.ites, where long summer droughts prevail, 
greatly to the injury of the grazing interests, and a number of new and 
promising grasses and forage plants are under trial. These points are 
entirely ignored in this "revised edition." 

In another particular the public might naturally look for some change. 
This is in relation to the botanical terms and the classification employed 
in the description of grasses in the introductory chapter. A proper 
revision would have changed the botanical names of ten or twelve genera, 
and would have changed the application of some of the terms used in de- 
scribing the parts of the flower. Thus, Calamagrostis (of our country) 
is now Deyeuxia, Brizopyrum is Distichlis, Lepturus (of our country) is 
known as Schedonnardus, our Triticums are Agropyrums, Dupontia is 
called Graphephorum, Gymnostichum is Asprella, etc. The application 
of the terms glume and palet should have been modified so as to express 
the modern view of the structure of grafts flowers — the term glume being 
now extended to include what was formerly called the lower palet, and 
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the term palet being restricted to that bract or scale formerly known as- 
the upper palet. Several other needful changes of terms will occur to the 
botanist, as well as in the loose employment of the terms ovary and seed 
on page 15.— George Vasey. 

Moruygraphias Phanerogamanim, Vol. quintum, pars secunda. Ampe- 
lidese. Auctore J. E. Planchon. Pp. 805-654. Paris, July, 1887. 
Few groups of plants are more perplexing than the one forming the 
subject of this monograph, and as a consequence there are widedifterences 
in its treatment. The present presentation makes some radical changes. 
Bentham and Hooker in their Genera Plan tarum group three genera un- 
der Ampelidese. viz.: Vitis (including Ampelopsis and the large tropical 
genus Cissus), with 230 species; Pterisanthes, with three; and Leea, with 
about twenty. Planchon, in the monograph before us, does not include 
Leea as being among the true Ampelidese; accepts Pterisanthes as de- 
fined, but increases its species to eleven ; and of Bentham and Hooker'a 
Vitis makes nine genera. Vitis is left with twenty-eight species, and in 
it are all our American vines (sixteen in number) except the few noted 
further on. V. araneosa Leconte, from N. Georgia and Athens, III., is 
new to our manuals, and the V. morUiada of Eng. is V, Berlandieri Plan- 
chon. Ampelocissus is a new tropical genus of sixty- two species, hereto- 
fore included under Vitis, none of which concern us, except two in Mex- 
ico and one in the West Indies. Clematicissus is the Australian Vitifr 
angustidsima, and is monotypic. Tetrastiqma, once a section of Vitis^ 
and aUo of Cissus, i« an Asiatic genus of thirty-eight species. Landukia 
is a monotypic genus, founded upon a species which has been variously 
referred to Ampelopsis, Cissus and Vitis, and now rejoices in the name 
Landukia Landuk. Parthenocissus is Ampdopsis Mx., in part, and to it 
belongs our Virginia creeper, which is, therefore, Parthenocissus quinque^ 
folia Planch., and six other species. Ampelopsis Mx., the other part, we- 
get back again, not to include our old Ampelopsis, however, but some 
species that we have been referring to Vitis. Vitis indivisa Willd. is now 
Ampdopsis cordaia Mx., and Vitis bipinnata T. & Q., which was V. arborea^ 
L., is Ampelopsis bipinnata Mx. Rhoicissus is separated from Cissus, with 
nine species, while Cissus remains the largest genus, with 214 species. 

The Development of the Ostrich Fern, By Douglas Hou^rhton Campbell, Plu 

D. Memoirs of the Bost Soc. Nat. Hist., Vol. IV, No. 2. Pp. 17-52,. 

with four plates. Boston, April, 1887. 

This is the Walker prize essay of 1886, that was so worthily won by 
Dr. Campbell. Since that time the author has been studying in Germany^ 
with Strasburger, Pfeffer, and now with Kny, and we predict for him a 
very successful botanical career. The paper before us gives evidence of 
fine ability, and is a model in its way. It is so compact and technical 
that it hardly admits of a review further than a notice of its contents. 

The important points discussed the author himself sums up as fol- 
lows : The presence of a third coat in the spore ; the marked dioecism 
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displayed by the prothallia ; formation and development of the apical cell 
of the prothallium; continuity of the protoplasm in the cells of the pro- 
thallium; development of the antheridium and antherozoids ; abs'^nce of 
the ventral canal-cell in tho archegonium; succession of the divisions of 
the embryo, and the establishment of the apical cells of its different mem- 
bers; development of the different tissues of the embryo; development 
of the leaf from the apical cell and the relation of the different tissues of the 
leaf to the segments of the apical cell ; method of formation of the pinnse p 
development of the stem from the apical cell; development of the spo- 
rangium. These subjects indicate the completeness of the study. A very 
interesting fact brought out is the vitality of the spores, and the ease with 
which they can be germinated. The plant can thus be had at any time 
for study. 

lUustraiiones floTX insidarum maris Pacifici. E. Drake Del Castillo. Fas- 
cicles I-III. Quarto. G. Masson, Paris, 1886-1887. 
The author proposes to issue from time to time fascicles of ten spe- 
cies; each species with descriptive text and a full page lithographic plate. 
Not all the Pacific island species are to be included, but those that are 
new, rare, or especially interesting. In the resumfe of the publications 
concerning the flora of this region one is surprised at its copiousness. 
The three fascicles before us bring us thirty species, many of them new, 
and thirty plates. It is one of those works that demonstrate the highest 
possible skill of the printer and engraver, and to which one sits down as 
to a book of fine engravings. The typography, although of marvelous 
clearness, can be equaled in this country, but it is to these matchless 
European engravings that we must yield. Our artistic engravings, such 
as appear in Century or Harpery are line enough, but our scientific engrav- 
ing and plate printing, compared with that in the work lyinj, before us, 
is dreadfully coarse. The explanation probably lies in the fact that all 
such work here must be done as cheaply as possible, and of course in an 
inferior way. 

Birasitic Fungi of Illinois. Part IL Erysiphea?. (Bulletin of the Illinois 
State Laboratory of Natural History, Vol. II, No. 6.) By T. J. Burrill 
and F. S. Earle. Peoria, 1887. 8°, pp. 46. Illustrated. 
The surface mildews have been elaborated in the present paper with 
the same thoroughness and discriminating judgment that the rusts re- 
ceived in the first contribution to the parasitic fungi of the state. The 
introduction deals with their structure, development and classification , 
together with an account of the parasite, Cincinobolus. The genera are 
illustrated after the manner of Winter in the " Flora von Deutschland,*' 
and are provided with a key. 

Twenty-eight species are admitted, with full diagnoses drawn from 
the specimens in hand, the synonymy traced, each host with its locality 
and herbarium number given, and critical remarks appended. The list 
embraces all the species enumerated by Trelease for Wisconsin (Para- 
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«itic Fungi of Wisconsin), by Bessey for Iowa (Bull. Iowa Ag. Coll.)» by 
Rose for ^diana, except one (Bor. Qaz., ix), and forty- two of the sixty- 
one species given by Bessey for the whole United States (the Erysiphei), 
with two in addition. 

The feature which gives a value beyond that of a local list is the 
careful study of the limits of the species, and the consequent synonymy. 
The forty-two species of Bessey's United States list, with two not in it, 
making forty-four, are reduced to twenty-eight, showing an actual con- 
densation of more than one-third, although two of the species were 
doubled instead of contracted. The principal changes are as follows : 

PRESENT NAMES. FORMER NAMES. 

SphsBrotheca Humuli (DC.) Bufrill. S. Castagnei in part. 
Erysiphe Galeopsidis DC. . . E. lamprocarpa in part. 

( E. lamprocarpa in part 
Erysiphe Cichoracearum DC. . ^ E. Montagnei. 

( E. horrid ula. 

j U. adunca. 
Uncinula Salicis (DC.) Winter . . ^ U. heliciformis. 

I U. leuculenta. 

( P. Kunzei. 

Podosphsera Oxyacanth© (DC.) DeBary | ^' \^^^^^^^^^^ 

(p.Myrtiliina. 
Microsphajra Quercina (Schw.) Burrill j ^; fbb^re^ata. 

f M. Hed'wigii. 

I M. penicillata. 

I M. pulchra. 
Microsphaera Alni (DC.) Winter . . I M. Fricsii. 

I M. Platani. 

I M. Van Bruntiana. 

tM. Viburni. 

Furthermore, Erysiphe communis is made to include E. Martii, and 
Uncinula Ampelopsidis to include U. Americana, U. spiralis and U. sub- 
fusca. It is now also pointed out that the gooseberry mildew belongs to 
Sphserotheca Mors-Uvse, and not to S. pannosa, while the clematis mildew 
is Erysiphe communis, and not E. tortilis; changes which appear to be 
necessitated by former errors of determination. The data and conclu- 
sions given under Podosphtera Oxyacanthee are essentially the same as 
published in this journal three years and a half ago by one of the authors, 
but the fac is not mentioned. 

Few classes of fungi were in greater need of revision than the surface 
mildews, and the advancement made by Dr. Burrill and Mr. Earle in this 
paper will doubtless, in the main, meet with the approval of systematists. 
A change, the value of which might be questioned, is the placing of so 
many forms under M. Alni, including the exclusively American one on 
lilac. Culture experiments are much needed to throw more light upon 
X>oints like thix. 
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NOTES AND NEWS. 

Dr. B. D. Halsted is spending his winter vacation at Passaic, N. J.^ 
his old home. 

" The conception of species in cryptogam ic botany " is the title of a 
paper by Dr. W^, G. Farlow read before the Boston Society of Natural 
History at its November meeting. 

It has been found that herbivorous fish aid largely in disseminating 
algsB, numerous species being found in the stomachs of such fifeih. Very 
6ften tJie fertile portions are eaten and the viable spores voided. 

Dr. J. W. EcKPELDT and W. W. Calkins hav^ begun an enumeration 
of the lichen flora of Florida in the Jcnimal of MyaAogy for November. 
The first installment embraces 146 numbers, and reaches Caenogonium. 

A SEPARATE author's edition of the report for 1886 of the mvcologist 
to the U. S. Department of Agriculture, Prof. F. L. Scribner, has been dis- 
tributed. It contains forty- four pages, seven plates, three maps and one 
diagram. 

Dr. Hermann Vochting has been called to the Professorship of Bot- 
any in the University of Tubingen, and Dr. Klebs, privat docent at Tu- 
bingen, to the professor's chair at the University of Basel, vacated by Dr. 
Vochting. 

In the August Gazette (p. 199) we made the unintentional blunder 
of announcing that Dr. DeBary had been appointed professor at Leipzig 
to succeed Prof. A. Schenk. Instead of Dr. DeBarv, it should have read 
Prof. Pfeffer. 

Rev. F. D. Kelsey, of Helena, Montana, recently delivered a lecture 
before the teachers' institute of Lewis and Clarke counties, entitled, "A 
bird's eye view of botany," in which he gave an outline of the history of 
botany and an explanation of modem classification. 

The Western Pennsylvania Botanical Society, of Pittsburgh, has elected 
the following oflBcers for the coming year: John D. Shafer, president; 
Dr. A. Koenig, vice-president ; Miss Willa Matthews, recording secretary ; 
Prof. B. H. Patterson, corresponding secretary; C. C. Mellor, treasurer. 

Some marked differences between the typical Acer saccharinum and 
the variety nigrum are pointed out and illustrated by Prof. L. H. 
Bailey, Jr., in B^pxdar Gardening for November. The chief differences lie 
in the shape and size of the fruit, and in the contour and habit of the 
leaves. 

The electric lighting of the Winter Palace at St. Petersburg has 
brought great damage to the ornamental plants used for decoration. The 
complete illumination of the room for a single night is enough to cause 
the leaves to turn yellow, dry up, and ultimately to fall off*. The cele- 
brated collection of palms has especially suffered. 

A NEW weekly journal of horticulture, landscape gardening and for- 
estry, entitled Sylva, is to be started early in the new year, under the 
editorship of Prof. Charles S. Sargent, of Harvard College. It aspires to 
be an authority on questions coming within its scope, and will prove a 
welcome addition to scientifico-practical literature. 
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The new fossil group, Bennettites, recently described by Count Solms- 
Laubach as between angiosperms and gymnosperms, accord with cycads 
in vegetative structure, but possess undoubted gymnospermous fruits. 

The October number of the Journal of the Hoyal Microscopical St^dety 
contains a monograph of the genus Lycoperdon by G. Massee, F. R. M. %, 
Mr. M. recognizes 129 species, of which 49 are found in Europe and 26 in 
the United States. Douotlees, the revision of the puff- balls of the United 
States, which we may expect at an early day from the pen of Dr. William 
Trelease, will modify this estimate materially. 

A COURSE of five lectures on the dissemination of plants by Dr. Will- 
iam Trelease, Director of the Shaw School of Botany, has been announced. 
The course began on November 18th, and is to be continued on Friday 
evenings. Dr. Trelease has collected numerous illustrations for this 
series, both from the works of others and his own studies, and the synop- 
sis of the lectures promises a most interesting course. 

Mr. C. R. Orcutt, of San Diego, Cal., desires to secure young, active 
men, with enthusiasm for natural history work, and with scientific train- 
ing, as well as older and more experienced scientists, to collect for him 
in all departments in Lower California, Western Mexico and Central 
America. It is not a financial venture, and little more than expenses need 
be expected, but due credit will be given collectors for their work. 

C. C. Babington, in a review of Professor Areschoug*s paper on the 
genus Rubus, in JtMmal of Botany^ remarks that " it is far too thoroughly 
pervaded by the theory of evolution to be quite satisfactory to those who 
continue to look upon that as a theory rather than a fad.'* (Italics in the 
original.) The student of European Rubi who is not tainted with evolu- 
tion has a faith in the fixity of species that very few things could shake. 

Dr. Robert Caspary, director of the Botanical Garden, K5nig<^burg, 
died September 18, from the effects of a fall. He was born at Konigs- 
burg, in 1818, and was originally an assistant professor at Bonn. His 
original work wap chiefly anatomical, and the best known was his Mono- 
graph on Water- Lilies, a model of fullness and accuracy. He first pointed 
out the distinction of the endodermis or bundle-sheath. He also made a 
thorough investigation of the flora of Prussia. 

The sv^^nthetical productirn of glucose by Drs. Fischer and Tafel 
in the chemical laboratory of the University of Wiirtzburg, recently an- 
nounced in the Berichte, and referred to in iVa/w7ieand Swence, adds another 
to the list of vegetable products which can be formed artificially. Glucose 
is one of the most important substances having to do with the nutrition 
and growth of plants, and the discovery may confidently be expected to 
lead to valuable additions to the present knowledge of chemical changes 
within the living plant. 

The Orobanchace^ have lateW had full treatment at the hands of 
two investigators. M. Maurice Hovelacque presented to the French 
Academy of Sciences, recently, two notes,* entitled " D^veloppement et 
valeur morphologique du 8U90ir des Orobanches," and " Sur le d^veloppe- 
ment et la structure des jeunes Orobanches," while Dr. Ludwig Koch has 
just published' a book of nearly 400 pages on the " Entwickelungsge- 
schichte der Orobanohen, mit besonderer Beriicksichtigung ihrer Bezie- 
hungen den Culturpflanzen." 

iCoinptes Rendus, cv. 47(M73 and 530-533. (Sept., 1887.) 
^Heidelberg, 1887. Winter's UniversitAts budihandlung. 
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Prof. John Macoun is now engaged on Part IV of his *' Catalogue of 
"Canadian Plants/* which will be published next spring. It will contain 
ilie ferns and their allies, including the charas. Part V, to follow, will 
contain the lower cryptogams. Centuries of these are to be issued, de- 
termined by the most eminent authorities. The first century is about 
ready for distribution. 

J. Kruttschnitt, of New Orleans, has been making some observa- 
tions on " Sarraceniacese or Pitcher Plants." Among them we quote the 
following: "The fly has evidently a task to perform in connection with 
the SarraceniacesB ; it consists in exciting the plant to certain actions by 
the gentle friction exerted by the padded foot of the fly." Objecting to 
the theory of development, it is said, "the Sarraceniacese, after it has 
obtained its full growth, is brought into intimate connection with the fly; 
but the fly derives apparently no advantage from the Sarraceniacese." It 
is to be hoped that these valuable observations will be continued. 

G. Karsten has discovered that under certain circumstances Fega- 
tella (Conocephalus) conica reproduces by gemmae. These gemmse are 
only formed when the conditions are unfavorable for growth and the 
thallus is about to die. The whole vegetative strength is then concen- 
trated upon the development of one or two globular gemmae on the mid- 
rib beneath, which arise from the division of cells of the epidermis or th« 
subjacent layer. Upon the return of suitable conditions for growth these 
gemmee send out rhizoids and extend their single growing point into a 
narrow thallus, which, after attaining a certain length, suddenly broadens 
to the normal width. (See Bot, Zeitung, xlv, 649, Oct. 7, 1887.) 

Several methods for preparing orchids for the herbarium so as to 
preserve their colors have been tried by R. Hegler, and the results given 
in the DeuUtche hotanische Monatsschrift, Salicylic acid was used with good 
success by dusting the drv substance upon the plants as thev lie in the 
press. When they are taken out of the press the salicylic acid is removed 
from the flowers with a brush, and can be used for other plants. It spe- 
cially preserves the intensity of the red colors. Powdered boracic acid 
may be used in the same way with nearly as good results. A solution of 
one part salicylic acid to fourteen parts of alcohol, applied by moistening 
pieces of blotting paper and placing them above and below the flowers in 
the press, or by wettmg absorbent cotton and putting it in and about the 
flowers, forms a simple method of attaining the same end. 

Mr. F. W. Oliver has investigated the mode of conduction of the 
irritation in the stigmas of Martynia lutea and proboscidea and Mimulus 
iuteus and cardinalis, and believes it to be due to the continuity of proto- 
plasm from cell to cell, which he was able to demonstrate by Gardiner's 
niethod of sulphuric acid and Hoffmann's blue. In both the genera men- 
tioned the tissue of the stigma consists of two lamellae, which are sensi- 
tive to contact on the inner side only. The internal tissue of the lamel- 
lae is composed of 15 to 20 layers of excessively thin-walled prismatic cells, 
with a great development of intercellular spaces. Between the lower and 
upper epidermis of the lamellce runs a simple axile vascular bundle of 
spirally thickened tracheids. The bundles from the two stigmas do not 
unite before they reach the ovary. The irritability is confined to several 
layers of the prismatic cells of the inner side of the lamellae, and it is 
here that the continuity of protoplasm from cell to cell was determined. 
. . . That the conduction does not take place through the vascular bun- 
dle was demonstrated by the fact that it was not affected by cutting the 
bundle.— Jour. Ray. Mic. 80c. 
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An excerpt from Comptea RenduSy cv, p. 473 (although such source 
is not stated), giving an account of the new rot of the grape, Greeneria 
fuliginea, found in North Carolina by Messrs. Scribner and Viala,h8s been 
distributed. It states no fncts in addition to those in the paper read by 
the authors before the Society for the Promotion of Agricultural Science. 

T. F. BouRDTLLON, Writing to Nature from India, describes the fertil- 
ization of the coffee plant. It is protogynous and chiefly fertilized by 
bees, though somewhat visited by night-flying insects and butterflies* 
'* Owing to all the plants of one clearing being usually grown from seed 
of a single estate, there must be a great deal of interbreeding, more espe- 
cially as all the coffee of Ceylon and most of S. India is supposed to be 
descended from a single plant introduced into Batavia about two cent- 
uries ago." He suggests that this may have something to do with the 
deterioration of the younger coffee. 

The PROCEEDiiiGS of the Society for the Promotion of Agricultural 
Science have been printed and distributed with remarkable promptness^ 
the credit for which is due the efticient secretary, Prof. W. R. Lazenby* 
Besides the nine papers mentioned in the September Gazette, the vol- 
ume also contains the following articles of botanical interest: ''A study 
of Poa pratennis," by W. J. Beal, in which the author seeks to deter- 
mine whether the variations in growth are due to external or internal 
influences, but has neglected to state his conclusions. "A disease of 
broom-corn and sorghum," by T. J. Burrill, is a description of a disease 
of considerable economic importance, which the author traces by pure 
cultures and inoculations to a specific bacillus, whose appearance and 
tmnsformations are described. It is a very important contribution to the 
subject of true bacterial parasites in plants. *Some botanical a^nd horti- 
cultural generalizations," by E. Lewis Sturtevant, relate to the origin 
and stability of cultivated varieties. "Some crosses in corn," by A. A. 
Crozier, gives the result of observation and experiment, showing ihat "for- 
eign pollen aflects the appearance of the croi*sed kernels the first season^ 
but alsfo that an unusual appearance may be due to a cross of a pre- 
vious year." 

Since this number of the Gazette has gone to the printers. Dr. Asa 
Gray has been taken seriously ill. Lat,e word from Cambridge indicates 
no change, but we hope for the best. 
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tion by fish, 305 ; render wateralkallne, 
45; supposed poisonou?, 202 

Allantoin, 127 

Allen, Grant, on sclentlflo writing, 236 

Alpine flora of Australia, 165 

Amanita, Morgan's Key to, 91 

Amides, 126 

Ammoselinnm, 292, 293: Butlerl. 294; 
Popei, 291 

Amorpha canescens, 201 

Anatomical botany, 68 

Anders's "House Plants as Sanitary 
Agents," 20 

Angelica, 14. 60: strengthening cells, 239; 
atropurpurea, 61 ; Curtissil, 60, 61 ; den- 
tata, 61 ; hlrsuta, 61 ; triquinata, 61 

Aniline colors, for staining living cells, 192 

Annals of Botanv, announcement, 202 

Anthriscus Cerefolium, 160 

Aphyllon fasclculatum on geraniums, 235 

Aplum. 2W ; Butteri, 294: Corsoni. 262; dim- 
rlcatum.29S; echiruUum,293: leptophyl- 
lum, 291; nodlflorum, 294; pofena, 293; 
Poprf, 294 

Apospory. Polystlcbum angulare, 46 

ArabiN pc'trtea. not American. 200 

Aranjia albens, Stearns on, 199 
Arboretum. Arnold, 94 



Am. Fungi, 145; H. W. 



Digitized by CjOOQIC 



3IO 



BOTANICAL GAZETTE. 



Calopogon parviflorus, pollination, 288 
Caltha paluHtris, ovule buds. 145 
Campbell's " Development of Ostrich-fern," 

Canada, Bargess's additions to Filidneee, '22 

Capitalization of plant names. Gray on, 96 

Carbohydrates, production of, 55 

Carex glaucodea, 63 

Carlces, of Pennsylvania, Porter's list, 2(^; 
wanted, 196 

Carum, aureum, 138 ; Carul, 138 : cordatum, 
138: Gairdneri 157 : Kelloggii. 157 

Caspary, Robertf. 306 

Castillo's " Illustrationes florse insularum 
Paciflcl," 8U8 

Celery, disease, 22 : leaf blight, 66 

Cephalanthera grand idora, 108 

Cerastium arvense, Brltton and HoUick 
on. 95 

Cercospora, Apli. 66 ; Pastiuacie, 67 

Cereus, ferciiizatlon of, 146 

Chserophyllum, procumbens, 159 ; develop- 
ment of fruit, 237; strengthening cells. 
239; variety dasycarpum, 160: var. 
Shortil, 169; var. Tainturleri, 160; salt- 
vum, 160, Tainturleri, 160; var. dasycar- 
pum, 160 

Chapman herbarium. 9 

Chara, dredge for, 297 

Chenopodium album, spots on leaves, 259 

Chippeway plant names. 37 

Chlorophyli band of Splrogyra, 153 

Cholera bacillus, 283; fungus, 45 

Cicuta. '263; bulbifera, 26;^; maculata, 263 ; 
poisoning, anlidote for, 113 

Citation of authorities for species, 112 

Cladosporium Lycopersld, 283 

C^lopleurum,62; oil ducts, 238; Gmelini,62 

Coffee, pollination of, 308 

Color, preserving, in alcohol, 44. 45 ; dry, 307 

Columbia College herbaria, 9 

Compass plant, dry weather foliage, 161 

Conglutln, 124 

Conloselinum. 13 ; strengthening cells, 239 ; 
Cauadense. 14 : Fischeri, 14 

Conium, 03; oil ducts, 238; strengthening 
cells, 239; maculatum, G3 

Conocephalus, production of gemmte, 307 

Corwmurium, 2 ; HaUianum, 29 ; Julianum, 28 

Convolvulus althaeoldes, 201 

Cooke's •• British Desmids," 282 

Cook's (Underwood and) " Hepaticas Amer- 
ica nae," 298 

Coptis. g Chrysocoptis, 296; asplenifolia, 
'297 ; laciniata, 297 ; occidenUlis, 296 

Cork, yeirly increase, 144 

Crantzia lineata, 262 

Cryptogams, Farlow, on species of, 305 

Cry pto taenia, 15 : oil ducts, 238 ; strengthen- 
ing cells 239 ; Canadensis, 15 

Cucurbitaceous plants, Halsted on, 198 

Cultivated plants, DeCaudolle on. 70 

Currant, Slurtevant on history, 96 

Cynosciadium, 263; digitatum. 263; pinn 
atum. 263 

Cypripedium. Masters on flowers, 121 

Cystioia, nature of, 147 

D 

Datura meteloides, proterogyny. 223 
Daucus, 264; secondary ribs, 238 ; Carota, 

261; pusillus.264 
DeBary, A., appointment. 199, 231, 305; 
•* Comparative MorphoJoRv and Biology 
of Fungi, Mycetozoa and Bacteria*" 280 



Delphinium. N. Am. species. 49; Ander- 
soni. 60, 53 : < zureum, 49, 52 ; bicolor,. 
50,52: Californicum, nO. 52; deoorum. 
51,58; depauperatum, bi : distichum.51^ 
53 ; datum, 52 ; exaltatum, 60, 52 ; glau- 
cum, 52; hesperium, 51, 58 ; Menzlesii. 
51,53; MemieHU var. Utahen»e,52', Nut- 
tallii. 51, 54 : oceidentaU, 52 : Parishli. 50. 
53 ; Parryi, 50, 58 ; patent, 54 ; pauciflor- 
um, 61, 54; scaposum, 49,52; scopulo- 
rum, 50.52; simplex. 51, 53; trollii fo- 
lium, 50, 52; tricorne, 49, 62; uligino- 
sum, 49, 52; variegatum, 61, 53 

Description, aid to, 114 

Diatoms, raising, 96, 113 

Dicranum, '2 : polupodioida, 25 

Didrichsen. Didrlk Ferdinandf. 118 

Didymodon subalpinus, 118 

Dipsacus laciniatus, relation to insects. 26h> 

Discopleura, 291 ; capillacea, 291 ; NnttaJlUi, 
292 

Diseases, relation of moisture to. 229 ; of cel- 
ery, 22,66; of grape. 48, 308 ; of hya- 
cinths. 284 ; of onion, 284 ; of tomatoes, 
•283 

Dissemination, of plants by birds. 47 ; of 
algfe by fish. :«)6; Trelease on. 306 

Drugs and Medicines of N. Am., '23, '201. -284 

E 

Earle's (Burrill and) " Parasitic Fungi of 
111.," 303 

Eichler, A. VV.f, 95 

Electric light, damage to plants, 306 

Elms, large, 171 

Engler and Prantl's. " Die natrtrlichen 
Pflanzenfamilien," 89, 143, 200 

Entomophthora Phytonomi. germination of 
spores, 72 

Epipactis latlfolia. pollination of, 104 

Erigenia, 15; oil ducts. 23S: bulbosa, 15, 73 

Eriogonura. indicative, 250; flavum, '2.51 : 
ovalifolium, 201. "250: umbellatum. 250 

Erynglum, 295 

Erysiphei, changes in nomenclature. 304 

Eulophus Americanus, 158 

Eupatorium perfoliatum, antidote for Cicu- 
ta, 113 

Euphorbia, coroUata, dispersion of seeds. 
226 ; marginata. ditto. 225 ; cf. also 298 

Evolution, vegetable parasites and, 173 

Exoascus deformans, structure of peach 
leaves attacked by. 216 

Exploration, government aid for botani- 
cal, 197 

Extinction of plants, DeCandolle on, 70 



FalkenberR. P., appointment, 170 

Farlow and Trelease's ** List of works on N. 

A. Fungi," 256 
Frisciation in Sophora, 160 
Fawceli VVm., appointment. 4* 
Fegaiella. production of gemm», 307 
Felix's •• Diefossllen Holzer Westlndiens." 

90 
Fermentation, lactic acid, 2-3 
Ferns, Canadian. Burgess's additions to. 22; 

of Ceylon. Yates on, 95; iiawalian, 

Yates on, 71 
Fertilizfttion, of Cereus, 146. (See PoUina- 

tion.) 
Ferula oopoda. 46 
Fisch's (Kees and) " Bau u. Lebensge- 

^chlcbte der Hlrschtnlffel, Elaphomy- 

ces," 255 
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Fissideiis, 2, revisiou of, 1. 25 ; adiaDtoides, 
27, 31 ; bryoides. 4. 29 ; Cl<»8terl, 4, 29 : 
orosslpes, .H2 : deelnlens. 27, 31 ; DUlenii, 
28: Donnellli, 7. :» ; ezlguius.&,dO; Flor- 
idanus. 26. 3L: Garbeii, 6. 30; grandl- 
frons. 27. XI ; Halllanus. 29 ; Hallil, 82 ; 
hyalinus, 5 : impar. 81 : inconstariB, 31 ; 
incurvug, 5. 30: iivtii]ni«, 27: Jullanus, 
28: limbatus, 3: mnjus,'21: minutulwt,^, 
30; obtusifolius. 7, :iU ; osmuiidoldes, 8 ; 
polypodioides. '25; Kavenelil. 6; rufu- 
Iiis. 8, 31 : strictat. 27: subbasllarls, 25: 
subgrandi/rons, 27; synoicti^. S2: taxl- 
foUus, 26; Ttxjnw*. 32; vratrlcosas. 8 

Flint's •* (irasses and Forage Plants." 301 

Flora of ancient Rome. '£i 

Florida, list of lichens. :{05 

Flowers, Sachs on relation of light to pro- 
duction, 2o0 

Fontlnalis Juliana, 28 

Forest, flora, completion of Dietrich's, 200; 
trees, key to. 110 

Forests of X. Am., Shaler on, 119 

Forestry, new journal of. :{i)5 : report of N. 
Y. Com mission. 24 

Fossil plants, Lesquereux on, 282; new 
group,306; Solms-Laubachon,258; trees, 

23r> 

Fuller's '* Practical Forestry." 2t^l 
Fungicides, stations for testing. 170 
Fungi, course of study. 162; differentiation 
of tissues. Massee on. 147; forays for, 
2:^ ; Hays's books on, 199 : latlciferous 
vessels, 147; proliferous, 274 

G 

Galloway. B. T.. appointment. 282 

Garden, botanic, at Graz. 284: need of, 275 

Garnsey'siDeBary's) "Comparative Morph. 
and Biol, of Fungi. Mycetozoa and Bac- 
teria," '2:^'); ^G >ebers) "Outlines of 
Classification, ' 93 

Gftttinger's " Tennessee Flora," 98 

Gaura coccinea in Indiana, 198 

Gazette, for 1887. 18 

Genera, homonymous. 46 

Gentians. Huxley on, 146; wanted. 283 

Geographical distribution. :33. 70. 76. 94. 98, 
109. 121. 144, 161, 165, 171, 192, 198, '200, 
202, 219. 258, 28:^ 

Qeraniaceic, Trelease on. 70 

Geraniums, attacked by Aphyllon. '235 

GIrod's " Manipulations debotanique." 90 

Glands, Cucuroitaceffi and Passifioraceir, 
46 ; petlolar, 17 

Gloeolrichla Pisum, Arthur on. 202 

Glucose, artificial synthesis. 306 

Goebel, Dr., appointment. 44 

Grape, fungus diseases of, 48. :508 

Grasses of south, Vasey on, 199 

Gravis, A., appointment, 170 
-<Tray. Asa. cane to, 18: "Contributions to 
N. Am. Botany, xv." 92; list of "Con- 
tributions." 98; degrees conferred, 204 

Greenerlft fuliginen, new rot on grape, 308 

Greene's " Piitonla." 2»V): "Studies in bot- 
any of California." iVj 

Grindella 84|narroH»i,. 258 

Growth. Massee on <Hrectlon. 260 
<}uatemala, undescribed plants from, 131 

Gymnosporangia, Thaxter's cultures, 46 

H 

Hasmatoxylln in Saraca Indica, 71 
Hairs, stinging, 47 



Hale's " Little Flower People," 168 
Hamelia calycosa, 182 

Hance. H. F., biography. 48 

Hart, J. H., appointment, 44 

Harvard rniverslty. Summer School of Bot- 
any, 96 

Hatch bill. 43 

Helloscladium, leplophyllum, 294 ; nodifior^ 
urn, 294 

Heliostai. a plant. 82 

Heliotropismof Malva borealis, 82 

Hepailoa^ exsiccdUi*. by Underwood and 
Cook, 120. 298 

Heracleum lanatum. 76; strengthening 
cells. 2:59 

Heredity, influence on vigor, 41 

Herbarium, Babcock, 283: British Museum, 
201 : Brownell, '28 5 : case, shelf for, 19 ; 
Chapman, 9: Columbia College, 9; mak- 
ing specimens pliable, 69; Meisner, 9 ; 
Torrey, 9 

lleuchera, spp., astringent qualities, 65 

Hlllhouse's (Strasburgcr's) Practical Bot- 
any, 91 

Hodgsonia, glands, 46 

Honzo Dsufu. 46. 88 

Horticulturist, the American, 23 

Hueppe's " Formen der Bakterlen," 21 

Humphrey, J. E., appointment, 258. 

Hura crepitans, dispersion of seeds, 298 

Hvbrids, Rolfe od bigeneric, 208 

Hydnel, Morgan on, 118 

Hydrocotyle. 102 : oil vesicles, 238 ; strength- 
ening cells. 239, 243; Americana, 103; 
Aslatica, 101: secondary ribs. 288; 
Canbyi, lai; internipta, 103; pro- 
llfera, 102 ; ranunculoides, 108 ; repanda, 
104 : umbellata, 102 ; vulgaris, 103 

H y pn u m polypodioidef , 25 

Hypocreacete, enumeration of, 44 



I 



Imbedding. Schonland's method, 172 
Index, to Genera Plantarum, 119; of plant 

names, % 
Indiana. Academy of Sciences, 72; Gaura 

coccinea In, 198 
Insects and flowers, 72. 89, 111. 122, 142, 200, 

207. 229. 244 268, 277, 288. 308 
Iowa, botanical work at Agric. College, 147 
Iris, specimens wanted, 16 ; tripetalous spe- 
cies of. 99. 145; Falconeriana, 100: Hook- 
eri. 100 ; prismatica, 101 ; tenax, 101 ; tri- 
dentiita, 99; trlpetala, 99; versicolor, 
100 



Janczewsky, E. R.. von, appointment, 199 
Japan, history of botany, lio on, 257 
Journal, Ellsha Mitchell Scientific Society, 
71 ; new bacteriological, 47 ; new En- 
glish, 202; new forestry, 305; new Rus- 
sian, 258 
Jnglans nigra, abnormal fruit, 167; large, 

24 ; westward range, 28:1 
Junlperus Bermudlana and Virginlana, 
.'Ecidlum on, 205 

K 

Kansas, flora of. 95 

Kellogg. Dr. A.t. 118 

Knight's " Primer of Botany," 168 

Kosteletzky. V. F.t. 258 

Kntzlng. F. T.. eightieth birthday. 284 
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Labellum, sensitive, in Masdevallia. 200 
Laboratory, plan for botanical, 273 : Stras- 

burger's, 35 ; Univ. of Nebraska, 47 
Lactic acid fermentation, 23 
Laticiferous vessels in fungi, 1-17 
Leaves, changes of color in autumn, 78: 

Molifich on fall of, 259 ; peach, abnormal 

structure of, 218; printn, 83 
Legumin, 124 
Leguminosse, root-tubercles of. Ward on, 

235; source of nitrogen in '258; Sorauer 

on, 283 
Leptocaulis, 292; divaricatus, "293; echina- 

tus, 293 ; patens, 293 
Leucin, 126 
Lichens, algo-f ungal theory, 177, 202 ; flora 

of Florida, 305 : new. 115 
Light. Sachs on effect of ultra-violet rays, 

260; useful artlticial, 40 
Ligusticum, 14, 73; actieifolium, 73; Scoti- 

cum, 73 
Liriodendron, cause of leaf shape;!, 119; 

white and yellow, 163 
Lojka, Hugot, 282 
Ludwigia palustrls. glands of, 17 
Lycoperdon. Massee's monograph on, 30«J 

M 

Macoun's "Catalogue of Canadian I*lant8, " 

part III, 21 ; part i V, 307 
Madagascar, new plants, 44 
Magnolia cordata, Michaux's, 24 
Maize, aerial roots. 70 
Malva borealis. hellotroplsra, 82 
Manitoba, Christy on botany, 257 
Maple leaves, autumnal changes. 78 
Marsilia, growing spores, 198 ; Underwood 

and Cook on. 140 
Martynia, conduution of stimulus in 

stigma, 307 
Maziilaria Lehmanni. mimicry in, 202 
Mavr, H., apoointraent, 2"j7 
Melsner. herbarium, 9 
Mertensia Virginlca, how bees take houey 

from. 111 
Microbe, bread -fermentation, -23; lactic 

acid fermentation, 21; rabbit septicio- I 

mia. 44 
Microscopo, warm siages, 146 ' 

MiCTOaphisra. fulvo/iUa'a, 189 I 

Milkweeds. James on. '.Ml 
Millsoaughs "American Medicinal Plants," 

Mimicry in Maxlllaria, '202 

Mimulus, conduction of stimulus in stigma, 

307 
Mistletoe on peach, 237 
Mitella pentandra. astringence of, 6.3 
Monocotyledons of New Guinea, 22 
Morthier, Dr. Pan If. 22 
Mosses, new species of N. Am.. 23 J 
Movement in Cucurblta. 118 
Muscologia Oallica, Husnot's, 119 
Mycorhiza, 179 
Myriocarpa lieterospicata, 13:^ 

N 

Neegeli. seventieth birthday, 145 
Naturalist, American, scientific news, 43 
Nebraska, botanical department in Univer- 
sity of, 47 
Necrology: Bernal, 44; Broome, 24; Cas- 



pary, 306 ; Didrichsen, 118 ; Eichler, 95 ; 
Kello^, 118; Kosteletzky, 258 ; LoJka. 
282 ; Morthier, 22 ; Ravenel, 194 ; Soor- 
techlni, 118; Tuelberg, 44; Uechtritz, 
44 ; Wigand, 16 : Wilder, 46 ; Winter, 
•234; Witlstein, '257 

Nelumbium, Greene on, 282 

Nephrodium Pendleri. var. paacipin* 
iiatutn, 134; Tuercklieiniii* 
133 

New Guinea, li«t of monocots. 23 

Nitella Moron gii, Allen on, 282 

Nitrogenous bodies, occurrence and func- 
tions, 123 

Nitrogen, source of in Leguminoste. 258 

NomencUiture. Bailey on horticultural, 95 

North Carolina, botanical tramp through, 7(> 

Nucine, synthesis of, 145 

Nuclei, fixing and staining. 40 ; staining liv- 
ing, 192 : three, in pollen tube, 285 

Nutrition, relation to sexual variation. 48 

Nymph.xa lutea, 109 

O 

Oaks of California. Orcutt on, 198 

OcUxUceras, 2 ; Julianuin, 28 

Odors of plants, 265 

Oil ducts of Umbellifene. 238 

Onagracere, petiolar glands, 17 

Onion disease, •2S4 

Ophioglossicew, Dav nport's photograph of , 

147 
Orchidaceaj. development of ovules in, 203 ; 

preserving colors in drying, 307 
Organization for botanical work, 276 
Orobanchacea*, recent papers on, 306 
Osmorhiza. 13: obliteration of oil duct*?, 

'239; strengthening celH, '239: brevi- 

stylis, 13; dulcie, 13; longistylis, 13; 

nula, 13 
Ostrva Virgin ica. *28:i 
Ouvlrandni fenestralis. 24, 69 
Ovary, ripening of. '23 
Ovules, development in Orchids, 203; in 

Verbascum. 203 
Oxalis, 166; autumnal blooming. 113, 142 



Palmer, Dr. Edward, 19 

Pammel's " Weeds of Wisconsin." 171 

Papaver Californica, 67 

Parasites, and evolution, 173; origin of, 181 ^ 

phanerogami i, 175 ; relation to hosts, 

175 
Parks of ancient Rome, 23 
Pasiinaca. strengthening cells, '239 ; sativa^ 

75 
Peach, abnormal structure of leaves, 216; 

yellows, study of, 171 
Pear, bud on peduncle. 270 
Pennsylvania, Porter's list of Carlces. 202 
Pentstemon Lyallii. 232 
Peronospora Schleldeniana, 284 
Peronosporcse. Scottish, 144 
Petroleum spirit a« preservative, 42 
Petunias and beoM. 89 
Peucedanum nndicdule, 75 
Peziza. staining. 85 
Phlox Rlchardsonii, 2-32 
i'hyllospadix Scoulerl, 35: Torreyi. 34 
-Pierre. Dr.. pensioned, 199 
Pimento vulgaris, dispersion of. 47 
Pimpinella. I ». 157 ; apiodora. 157 : integer- 

rima. 157; I»arisliii» 157; Saxifraga* 

var. m jor, 138 
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Pinus ponderosa. var.. eastward range. 288 
Planchon'8 *' Monograph of Ampelidete," 

302 
Platte valley, excursion to. 219 
Plumb, Charles S.. appointment, 234 
Podosphsera minor. 189 : Uxyacanthte, 191 
Poisonous plants. 2^. 275 
Pollen, three nuclei in tube, 285 ; tube as a 

parasite, '23 ; of Uvularia, 189 
Pollination, of Calopogon parvlflorus, 288; 
of Coffee. 308; of Epipactis latl folia, 104 : 
method of preventing. 167 
Polyporus, differentiation of tissues, 147 
Polyttenia, 63; oil-ducts. 238: NuttalUi. 63 
Poplars, white and yellow. 165 
Potamogeton, Bennett on. 198; Claytonii, 

282 ; Pennsylvanicus, 282 
Potato beetles on Solanum trltlorum, 296 
Power's (Fliickiger and Tschirch's) " Prin- 
ciples of Pharmacognosy," 92 ; 
Preservative, petroleum spirit, 42 I 
Pringle, C. G.. 19 | 
Proterogyny in Datura meteloides, 223 
Protoplasm, continuity of. 307 
Psoralea lenuillora, 22 
Ptomaines, detection, 47 
Puccinia bullata, 22 

R 

Rattan's "Analytical Key to W. Coast Bot- 
any." 89 
Ravenel. H. W.t, 191 
Redwoods, preservation of. I '20 
Rees and Fisch's *• Ban lu Lebeusgeschichte 

der Hirschtrilffel, Elaphomyces," 255 
Rhode Island. Bailey on flora. 199 
Rhododendron uudiflorum an«i bees, 142 
Roll's "ZurSystematik der Torf moose," 20, 

45 
Rtestelia, Thaxter's cultures, 46 
Roots, action of young branches, 145 ; aerial. 

of maize. 70; tubercles on leguminous, 

235, '258. •2S3 
Roses, CrOpin on American. 201; reversion 

of cultivated, 120; source of cultivated, 

•282 
Rot, black, erratum. 70; new. on grape, ;iOS 
Rusts, Seymour on orchard, 121 

S 

Saccardo's "Syllogf Fungorura," vol. iv, 

116: vol. V. '234. 278 
Saccharomycetes, cultivation of. 270 
Sambucus racemosa. three uuclel in pollen 

tube, 385 
San Domingo, exploration of. 114 
Sanicula, 12; rlbs.2;JS: strengthening cells, 

239: Canaden^i-f, 13: Marylandica, 13 
Santa Barbara, flora of, 3;^ 
Saraca Indicn. htematoxylln in, 71 
Schenck's " Verglelchende Anatomic der 

subraersMi Qewiichse," 232 
Schenk's " Fo^^ile Fflan/en ausder Albour 

skette."277 
Schistophyllum. 2 
Schusterkugel. 41 
Science, change of form, '200 
Scoliopus Hallii. Ill 
Scortechini, Abbe Ben.f, 44, 118 
Scripta botanica, new journal, 258 
Seeds, dispersion of Euphorbiaceous, '2-25, 

298 ; vitality, 253. '297 
Selinum, 14 
Shortla galaci folia, new station for, 24 



Silphium lacin latum, drv weather foliage, 
161 ; perfoliatum, relation to insects ,. 
268 

Sisymbrium humiftuum, 200 ; humile, 20O 

Slum, 261 ; angttstifolium, 262 ; cicuteefollum, 
262 : Carsoni, 262 ; lineare, 262 

Skiiophyllum, 2: eongestum, 27; fonUmum, 
28 ; potypodiaides, '25 

Solanom triflorum, 296; tuberiferous spe- 
cies, 23 

Solidago bicolor and var., Ill ; erecta, 114 

Sophora secundiflora, fasciation In, 160 

Sorghum saccharatum, variations of sucrose 
in, 54 

South worth, E. A., appointment, 170 

Spermatozoids, Campbell on development 
of, 146 

Sphagnacese, Jensen on variations of, 171 

Spirogyra under shock, 153 

Sporophore of mosses, morphology of, 97 

Staining, nuclei, 40; living nuclei, 192; 
Pezlzee. 85 

Stage, hot and cold, 146 

Starch, composition of grain, 146; in ves- 
sels, 200 

Stems, Goff on temperature of. 171 

Stimulus, conduction of, 307; effects on 
turgeecence, 97 

Stokes's •• Microscopy for beginners," 117 

Strawberry, papers on, 200 

Strengthening cells of Umbelllfera', 239 

Sturtevant, E. L., resigns, 282 

Sucrose, variation in sorghum, 54 

Sugar, formation of. 50; manufacture from 
sorghum. 72 : Molisch's test for, 147 

Sylva. a new journal, 305 

Symbiosis, 176, 180; erratum, 234 



Teaching botany, 87, '253, 298 
Teratology, 1*20, 144. 145, 160, 167. 270, '274 
Terms, Bailey on horticultural, 145 
Text-books, botanical, 140 
Thalictrum piirpurascens, var., in N. C, 161 
Thaspium, 134 ; strengthening cells, '239 ; 

airopurpureum, 136; aureum, 135; bar- 

blnode. lai; pinnatifldum, 137; fr</Wta- 

ium, 136. l;W; Walter!. 137 
Tiedemannia, 73; teretifolia, 74; temata, 

74 ; rigida. 74 
Tillandsieae. Baker on, 71, 199, '259 
Tolypella Macounii, Allen on, '282 
Tomato disease. '283 
Torrey herbarium, 9 
Trees, foreign, 95 ; large, 171 
Trelease's •• Revision of N. Am. Linaceae," 

'2'29 ; (Farlow and) '• List of Works on N. 

Am. Fungi," 256 
Trepocarpus, '261; secondary ribs, 238; 

.Kthusse. 261 
Truffles, edible, in U. 8., 45 
Tsuga Caroliniana. '22 
Tubercles on roots of Leguminoste, 235, '258, 

283 
Tuber niveum. 45 
Tuelberg. Dr. S. A. T.f, 44 
Tumble-weed, 22 

Turgescence, Effects of stimulation on, 97 
Ty rosin, 126 

u 

Uechtritz. Rudolph vonf, 44 

Umbelliferse. development of fruit, 287; of 

Eastern U. S., 12, 60, 73, 102, 134. 157, 261, 

•291 
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Uuoinia Jamaioensis. dispersion of, 47 
Underwood's " Our Native F rns " burned, 

23; and Cook's "HepaticseAmericanie," 

120.298 
UrediaesB, SydoWs distribution of, 283 
Uredospores, roughness of, 24 
Utricularia. crackling of. 276 
Uvularla, abnormal pollen of, 139 



Variation, relation of nutrition to sexual, 48 

Verbascum, development of ovules. 203 

Vermioularla Coptina, 67 ; ptiloffina* 67 

Vemin, 126 

Vlda Faba, Ward on root tubercles, 235 

Vigor, influence of heredity on, 41 

Vinegar, mother of. 45 

Vines's (Bower and) "Practical Botany," 

279 
Viola calami naria, 201 
VSchting, Dr. H., appointment, 305 ; "Ueber 

die Bildung der KnoUen," 280 
Vochysia Oaatetnalensis, 131 

W 

Walnut, abnormal, 167.; large trees, 24 
Wallace, A. R., lectures, 23 
Ward's, H. M. (Sach's), " Lectures on the 
Physiology of Plants," 255 



Ward's, L. F., "Synopirfs of the Flora of 
Laramie group," 299; "Types of the 
Laramie Flora," 300 

Washington, additions to flora, 24; botan- 
ical work at, 85 

Watson's "Contributions to N. Am. Bot- 
any, XIV," 230 

Weeds of Wisconsin, Pammel on, 171 

Wigand, Dr. A.t, 16 

Wilder, Marshall P f. 46 

Willey's "Introduction to the Study of 
Lichens," 143 

Winter, Georgef, 234; life of, 45 

Wittstein, G. C.f, 257 

Wolle's '^ Fresh-water Algae of U. S.," 21, 
199,230 

Y 

Yeast, cultivation of. 270 
Youraan's (Bentley's) *' Physiological Bot- 
any," 115 

Z 

Zanuichellia palustris, 109. 192 

Zea Mavs, aerial roots, 70 

Zizia, 137 ; oil-ducts, 238; aurea, 137; aurea. 

var. Bebbii, 138; cordata, 138; in* 

Ugerrima, 158 
Zopf, W., appointment, 198; "Ueber die 

Gerbstoflr und Anthocyan-Beh&lter der 

Fumariaceen," 233 
Zostera marina, var. latifolia, 35. 
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